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Editorial Notes 


THE news of the sudden death of Sir Ernest Shackleton 
came as a grievous blow not only to those interested 
in polar exploration, but to the whole nation. Appar- 
ently, from the report of Captain Hussey, meteorologist 
to the expedition of the Quest, the little vessel during 
its voyage from Rio de Janeiro to South Georgia came 
very near to perishing on account of engine trouble 
in a storm that lasted for several days and was in the 
late explorer’s own estimate “‘ the worst storm he had 
ever known.”’ Several other serious misfortunes over- 
took the small crew of the Quest, not least of which was 
a shortage of water, and the intense anxiety caused by 
these, together with the fact that Shackleton had spent 
two sleepless nights and days on the bridge, though he 
had only recently recovered from an attack of influenza, 
must have had their effect in depriving the expedition 
of its leader on January 5. 
* * * * * 

Shackleton was one of those rare spirits who have 
followed in the wake of Raleigh, Drake, and Frobisher. 
He was an ideal leader of men, for in addition to the 
durable courage and imagination of an explorer, he 
possessed a sympathy which urged him never to give a 
subordinate a job which he would not do himself, and at 
the same time showed him instinctively the occasions 
on which stern discipline was needed. His mantle 
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could not fall to a worthier successor than Commander 
Wild, a fearless, unselfish sailor, with a wide knowledge 
of Arctic and Antarctic waters. Such a knowledge 
is particularly demanded in the work on which the 
Quest is bound. The detection of islands in the 
Southern Ocean has baffled some of the most able 
mariners. It is not surprising that many islands have 
been “ found ” and “ lost ” again when one takes into 
account the poor visibility, the high seas and storms 
prevalent, and the presence of icebergs apt to be con- 
fused with “real”? land. The possibilities of new or 
‘lost’? lands being discovered in this ocean will be 
discussed by Dr. R. N. Rudmose Brown, who has had 
personal experiences of the difficulties involved, in the 
next number of DISCOVERY. 
* * * * * 

In a recent number of our contemporary, Nature, 
a curious physiological phenomenon, to which attention 
was lately directed at a meeting of biologists at Strass- 
burg, is described by Mr. F. C. Dannatt and discussed 
by Professor Graham Brown. It is illustrated by the 
following experiment, which may serve as an interesting 
“ parlour trick ”’: 

With arms hanging relaxed, stand about eighteen 
inches to two feet from any solid structure, such as a 
wall, and face the direction parallel to the wall. Stiffen 
the arm next the wall and move it away from the body 
until the back of the hand comes in contact with the 
wall ; stand firm and press the wall as hard as possible 
with the back of the hand for about fifteen seconds. 
Now relax the arm, step away from the wall, and this 
is what will happen : 

To the observer’s astonishment, his arm will slowly 
rise, without his making any voluntary effort, until it 
reaches an approximately horizontal position ; it will 
remain there for a few seconds and then fall back. 
Whilst the phenomenon is taking place, the observer 
has the sensation that his arm is raised by an exterior 
force which is quite independent of volition. 

We should add that, in order to obtain the full effect, 
one should, whilst pressing the wall, press inwards 
and upwards with such vigour that one can “feel” 
the muscles of the upper arm. A similar result may 
be obtained from pressing the back of the hand with 











58 
arm o utstretched up against the urder-side of a mantel- 
piece orsuch-like object. A different but rather weaker 
result, in which the arm will move upwards in front of 
the bcdy, may be cbtained by pressing the back of the 
hand in a parallel instead of horizontal position 


against the wall. 
* * * * * 


This year may be aptly considered as the Centenary 
of Egyptology,! for in 1822 a young Frenchman, Cham- 
pollion, the son of a bookseller in the Département du 
Lot, discovered a definite clue to the interpretation of 
Ancient Egyptian hieroglyphics on the famous tri- 
lingual Rosetta Stone. The stone had been found by 
Napoleon’s expedition to Egypt in 1799. In 1802 a 
Swede named Akerblad had deciphered several words 
of Ancient Egyptian on the stone, and Grotefend at 
Géttingen had guessed the names of the Achamenid 
kings in the cuneiform writings of the Persian Empire ; 
while in 181g an English physicist, Thomas Young, 
was able to make partial interpretations of groups of 
hieroglyphic words. But Champollion, during the ten 
years that followed his discovery, worked out and pub- 
lished a large vocabulary. The results of his researches, 
on which a good deal of doubt was cast after his death, 
were confirmed by Lepsius in France in 1837. The 
study of Egyptology began to grow apace, and was 
fostered by the Vicomte Emmanuel de Rougé in Paris, 
Birch in London, Brugschin Berlin, Chabas in Chalons- 
sur-Marne, Goodwin in Cambridge, and Mariette in 
Egypt. 

* + * * * 

During the later years of the nineteenth century, 
and during this century, the development of photo- 
graphy has greatly assisted the efforts of Egyptologists 
in the work of collation and publication. With the 
first translations and publications of inscriptions and 
documents on a large scale, the name of Professor 
Maspero, who is the Director of Antiquities in Egypt, 
will always be associated. The other great name that 
will be associated with the last forty years of Egypto- 
logy is that of Professor Flinders Petrie, who in- 
augurated, and has brought to a high degree of per- 
fection, the work of scientific excavation. Amongst 
his principal discoveries have been those of the Greek 
settlements at Naukratis and Daphne, a prehistoric 
Egyptian at Koptos and at Naqada, the kings of the 
earliest dynasties at Abydos, and the palaces of 
Memphis. One of his most notable exploits has been 
the reduction to a minute degree of historical exacti- 
tude of the earliest centuries of ancient Egyptian 
civilisation before written inscriptions had been in- 
vented, and his article in this number of our journal 


‘ For further information see ‘‘The Times’’ Literary Supple- 
ment, Thursday, February 2, 1922. 
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deals, amongst other matters, with the methods 
adopted for this purpose. 
* * * * * 

There has been considerable talk of late about air- 
ship services between Germany and the United States 
and between Spain and South America. Aeroplane 
services are rapidly multiplying on the Continent and 
in the United States ; moreover, the safety and comfort 
of this form of flight have been greatly increased even 
during the last year. Of particular interest, so far 
as our Empire is concerned, is the Government’s? 
offer to subsidise air companies in Australia willing to 
operate between Geraldton and Derby (1,195 miles), 
Sydney and Adelaide (795 miles), and Sydney and 
Brisbane (590 miles), and the regular weekly aerial 
mail which our Air Force has been operating since last 
August on the new route between Cairo and Baghdad. 
But despite the success of heavier-than-air flight it 
becomes increasingly apparent that lighter-than-air 
machines are more likely to solve the problem of linking 
up our Empire, so far at least as the immediate future 
is concerned. We were glad to find that the White 
Paper issued by the Air Ministry last December states 
that ‘“‘the potentialities of airships for speeding up 
communications within the Empire were recognised by 
the Conference of Prime Ministers held in June- 
August, and, in accordance with the Government’s 
decision, no steps are being taken in regard to the final 
disposal of existing airships and material until the 
Dominion Prime Ministers have had an opportunity 
of consulting their Governments as to whether contri- 
butions should be made towards the commercial opera- 
tion of Imperial airship services. The airships and 
material are being stored until these decisions have 
been communicated.’”’ The problem occupied the 
attention of the Air Conference held from February 6 
to 8 last, and a stimulating paper was read thereon by 
Major G. H. Scott, of the Australian Flying Corps. Most 
of the airships destined for use on the trans-Atlantic 
services mentioned at the beginning of this paragraph 
are being built by German engineers. We have, how- 
ever, several airships which could be speedily com- 
missiened for Imperial and trans-Atlantic flight, and 
we feel sure that, given the necessary financial backing, 
our engineers can produce types of still better design and 
workmanship than the ones at present in existence. 

* * * * * 

Certain psycho-analysts would have us believe that 
the desire to wander, which affects most of us very 
strongly at some time or other of our lives, and which 
many a man has taken to his grave, is a “‘ neurosis ’’— 
a wish to escape from unhappy surroundings or obliga- 

2 See The Fifth Half-yearly Report on the Progress of Civil 
A viation at Home and A broad issued by the Air Ministry, Decem- 
ber 23, 1921. 
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tions, or asubconscious fear prompting us to run away 
fromillness. This is a true enough explanation of many 
cases, but does not apply to the average man. It 
would be interesting to know how far nomadic ten- 
dencies inherited from far-away ancestors account 
for such a desire—a desire that has produced many 
eautiful lyric poems, from the spring ode (Carmen 
XLVI) of the Roman Catullus to one of the last 
lyrics written by a young poet, E. A. Mackintosh, in 
the late war, and ending with the lines that express 
the wish to be one of that band of 
“Lost adventurers, watching ever 

Over the toss of the tricksy foam, 

Many a joyous port and city, 

Never the harbour lights of home.’’ 


* * * * * 


As individuals we still feel at times the inner call to 
wander, to open up our horizons, to probe into the 
unknown, though the tribes and races from which 
we have inherited the instinct have long since ceased 
to roam. Even the nomadic Arabs are fast settling 
down to a more stationary mode of existence, and in 
Egypt one comes across their new villages on the out- 
skirts of the cultivation of the Nile valley, on the edge 
of the desert. But the gypsies still continue their 
wanderings. Besides the many English gypsies in this 
country, we have it on good authority that bands of 
“ Belgian ’’ and “‘ Servian ”’ gypsies have lately found 
their way here. In this connection we are glad to hear 
that the Gypsy Lore Society is resuming its activities. 
The society was first founded in 1888 by Mr. David 
MacRitchie “‘ to promote the study of the Language, 
History, Ethnology, and Folk-lore of the Gypsy Race.”’ 
It has experienced a somewhat interrupted career 
owing to lack of funds, but has been set on its feet again 
by the generosity of a Romani Rai. Mr. T. W. 
Thompson is the honorary secretary, and we advise 
any of our readers interested in the society, or wishing 
to become members, to write to him at Repton, Derby. 
The first number of the society’s new journal, edited 
by Mr. E. O. Winstedt, contains papers on “ Panjabi 
and Romani Parallels,” illustrated by Rumanian- 
gypsy and Welsh-gypsy folk-tales, and on “‘ The 
Uncleanness of Women among English Gypsies,”’ 
which deals with sex taboos likely to be of much 
interest to anthropologists. 

* * * * * 

The centenary of the birth of Francis Galton occurred 
early in February. A cousin of Darwin, and perhaps 
almost better known during his lifetime for his African 
explorations than for his biological researches, he is 
nowadays famous for having systematically attacked 
the problem of inherited characteristics, and for having 
thus paved the way to the theory and practice of 
Eugenics. 


The Discovery of 
History 


By W. M. Flinders Petrie, D.C.L., Litt.D., 
LL.D., Ph.D., F.R.S., F.B.A. 


Edwards Professor of Egyptology, University College, London 


To most persons the word History will call up the idea 
of a text-book, shorter or longer, a necessary evil for 
those who have not the needful time to read at 
first-hand in the actual authors. To those who look 
further it will mean standard texts and various readings; 
to very few will it mean the actual manuscripts from 
which the material has been drawn. There the chain 
seemed to end, and, down to two or three generations 
ago, it was said that nothing could be known except 
what was recorded by the authors whose works have 
come down to us. 

Gradually the mist has lifted. In place of relying 
only on the fragmentary accounts of what a few writers 
thought worth record, we have now a wide view over 
the details of those ages of literature ; beyond that, 
whole languages and national annals have been read 
that were but vaguely surmised before ; yet, further, 
the scope of history is now extended to times vastly 
more remote, and which can only be reached by entirely 
new methods that have no relation to the traditional 
materials. The history which was read a century ago, 
and looked on as the limit of human knowledge we 
see to be but a fragmentary outline of only a hundredth 
of the period of man now before our view. 

Within the age of classical authors the manuscript 
material has been greatly amplified by the multitude 
of inscriptions, the dedications, the decrees, the tomb- 
stones, which give first-hand contemporary statements. 
More detail comes from the great mass of Greek 
papyri, extending from about 300 B.c. to 700 A.D., 
which gives the fundamental detail of daily life, of 
social organisation, and of the carrying on of society. 
The written record is but one side of this amplification ; 
in the camps, the towns, the cemeteries, we find full 
evidence of the ways of life, and the intimate personal 
feeling of style and design, which means so much. 
Artistic character needs learning, just as a language 
has to be learned before it can be read; but it is as 
full of meaning, and of the power of reconstituting 
personality, as any works of literature. A Pompeian 
fresco cafries as much intimacy of feeling as an ode of 
Horace, a portrait by Holbein makes us know a char- 
acter as much as a page of Erasmus or More. 

Beyond the home-lands of the Greek world wide 
countries and long lines of rulers which lay almost 
outside of literature are now added to our general 


survey. We could never have understood the Greek 
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permeation of the East without the coinage of India 
and Baktria, nor have realised the familiar presence 
of Indians in the West without the Indian portraits 
modelled in Memphis. The coins of the Nabathzans, 
required by those busy traders, show us the importance 
of feminine consorts among the early Semites, before the 
blight of Islam. In the Crimea, in Spain, or Gaul, or 
Britain, we find the active Greco-indigenous civilisa- 
tion of lines of rulers and city-states, before they went 
under the overwhelming power of Rome. Little or 
nothing was known of all this from the tattered 
remains of authors who were too well satisfied at home 
to look abroad. 

To the classical writer there were various Eastern 
civilisations going back into a fabulous past, and 
Belus or Semiramis or Sesostris served as figure-heads 
in wondrous tales. Two chroniclers—Manetho in 

gypt, Berosus in Babylon—gathered an outline of the 
history from the records of those lands, and what has 
been preserved to us by chroniclers is a more valuable 
skeleton plan for placing in order what else we may 
recover. It is, however, the direct information from 
the contemporary records that we now rely upon. 
Within the last hundred years the writings and 
monuments of Egypt, Babylonia, Sumaria, and Elam 
have been read and translated ; and recently various 
outlines of neighbouring tongues have also been 
partly understood. From this mass of documents we 
can largely reconstitute the long ages of the changes 
of civilisation and the movements of peoples. At the 
present day we have tangibly before us the contem- 
porary objects of half of the kings who are stated to 
have ruled in Egypt, counting in even the most 
ephemeral ; or, reckoning by the length of time, we 
have objects of reigns that cover three-quarters of the 
whole length of the 5,000 years of that history down to 
Alexander. When we look at the vast dust-heaps of 
ancient cities, and think what chance there can be of 
finding anything of a king who reigned for a year or 
two many thousand years ago, the recovery of half the 
names is more than we could expect. The general view 
that we get is one of incessant turmoil and change. 
The great and brilliant ages were each of only two or 
three centuries’ duration, and were separated by long 
ages of decay and of reconstitution. Mankind has 
been like a beautiful tree, which is mere bare sticks 
for half its time, and only flowers for a few weeks in 
the whole year. [rom classical times we only know of 
one flowering, and another at the close of the middle 
ages, with a winter between; now we can trace 
eight or nine flowerings and winters, and begin to get 
a true perspective of the nature of man and his works. 

How is this history discovered? The foundation 
is formed by the lists of kings ; none of these are com- 
plete, but they supplement one another. In Egypt there 
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is the list of the temple of Abydos, complete from the Ist 
to VIIIth! dynasties, and in the XIIth and XVIIIth ; 
there is the broken-up papyrus list at Turin giving 
much of the XIIIth and XIVth dynasties, besides 
earlier portions ; there is the summary of Manetho, 
which, for the obscure periods, only gives totals. For 
more detail, there are a few fragments of the yearly 
annals, kept from the beginning of the kingdom, which 
show the utmost precision to a single day ; there are 
various private monuments of officials who lived 
through several reigns, and recorded their services 
under each. For the events within a single reign there 
are many triumphal inscriptions, notices of progress 
of royal expeditions, and the many small objects 
commemorative of events, such as erecting great 
obelisks, or conquering Qedesh, or establishing hunting 
on horseback, when a larger breed was introduced to 
replace the small chariot horse. 

I write this encamped inside a great fortress built 
7,000 years ago, dated by the clay sealings left behind 
with the king’s name; and I watch hour by hour the 
clearance of a royal tomb still older, anxiously looking 
for some object with a name to fix the reign. The 
skeletons of the royal servants lie before my tent, to 
be measured and compared with others, so that differ- 
ences of race may be sought for. The pottery found 
with them is all compared with types from other tombs 
that are dated, so that the period of the making 
may be fixed to within a generation or two. The 
great flint knife, the gaming pieces, the tomb-stone of a 
court-carver, the ivory label of a necklace, all tell their 
own tale of date, and show the state of civilisation. 
Yet this touches a time which was longer before Moses 
than we are after him. Evidence does not consist only 
in large monuments and long inscriptions. A single 
handful of little things will carry much meaning ; a 
few badges found at the end of the VIth dynasty and 
soon after have patterns which are from Mesopotamia 
and northern Syria, while a cylinder seal shows a 
Syrian king of Egypt with the same name as in a list 
of kings of the VIIIth dynasty. Here is a Syrian rule 
of Egypt, with its own art brought in, and mixing also 
with Egyptian motives of design. On the other hand, 
many small points of custom and belief of ancient 
Egypt are identical in Central Africa now. All this is 
the material of history. 

The term “ prehistoric ’’ implies but a narrow view 
of historia. If a connected account of any period can 
be written, from whatever material, that account is 
history. If one finds in a house a dead body, a revolver, 
a strange hat, and a lot of finger-marks, no one doubts 
that the history of a crime may be written from such 


’ 


1 T.e. from about 3400-2460 B.c.. For a note on the dates 
of the Egyptian Dynasties see Prof, T, E, Peet’s article on The 
Cit of the Sun-Cult, in Discovery, vol, 11, No. 22, p. 252.—Eb. 


SEARED Stee Betta se 
Ede Pita an vy 
ites “ao * 


SEA AEUG AF ery eae 
3 iy oe NT AS » 
ws Cee Bain ce, RN 








me OPEN CT T ” 


GEE GE: 


Of RRP a ema: 


_ 


— ££ 2 «2 2h lf 6h le ee 


as oO f w 


Pp A 





h; 
ing 
les 
ho, 
‘Or 
rly 
ich 
are 
ved 
ces 
ere 
ess 
cts 
eat 
ing 
L to 


ailt 
ind 
the 
ing 
The 
to 
fer- 
ind 
nbs 
ing 
The 
ofa 
1e1r 
on. 
SES 
nly 
gle 


und 
nia 
sa 
list 
‘ule 
ilso 
nd, 
ent 
s is 


1eWw 
can 
t is 
ver, 
ibts 
uch 
ates 
The 
ED. 





— 


EERE GEE 


SORE 


EIT RE ALO ST Hotes 


PORE 


as 


SaNe 


ONG Ey TAS A) 
Bhs neha tk 
the 7 


A id VOR Sct pt. 


DISCOVERY 61 


material, without a word of evidence in writing to help 
it. The material evidence is proof enough for writing 
history, whether of our own day or of past ages. That 
the material may be incomplete, and not conclusive in 
every detail, is equally true of nearly all documentary 
history. In Egypt, what is usually called the pre- 
historic age, before written documents, has been 
reduced to historic order nore closely than in other 
lands. The means for doing this are more complete in 
detail and quantity than what is recorded elsewhere. 
A thousand graves, each containing five, or more, 
varieties of pottery, provided the requisite basis. When 
all this material was reviewed, it was seen that there was 
one kind of pot which changed greatly, and the forms of 
which could be placed in relative order, from a globular 
pot with wavy handles at the sides, to a plain cylinder 
slightly enlarging above and below, which was linked 
to the earliest age of writing. Here was a first step 
to historic order, but it was only related to about half 
of the material, and there was evidently a long age 
outside of this series. The rest of the graves were 
therefore put in the order of their resemblance of types 
to those found with the above series; those with 4 
types like those with the series, then 3, next 2, or I, 
or none. It was then noticed that another kind of 
pottery, with white painting, had exactly the inverse 
relation ; the fewer types like the series, the more 
frequent types like the painted pottery. This placed 
the age of the painted pottery as the earliest, then 
a period with less and less resemblances to that 
age, and increasing resemblances to the globular 
pottery, leading to the series of changes from 
globular to cylindrical forms. Thus the whole of 
the pottery before written history was put roughly 
into order. 

Each form being numbered, the next step was to 
write on a slip of card the numbers found in one grave ; 
on putting these slips in the probable order of the 
pottery, the extent of range of each number was looked 
for, and the earliest and latest examples were brought 
nearer together, if they did not spread other types 
farther apart. In short, the aim was to find the order 
which should give the most compact extent for each 
type, as this was the more probable condition. The 
thousand graves, as thus restored to probable order, were 
divided into fifty equal sections, which were numbered, 
and the range of each pot-type was stated, such as 
35-38, or 44-46. These numbers only show the order of 
age, and not an equal scale of time ; hence they are 
called sequence dates, and all the products of the ages 
before writing are dated now as s.D. 40, or whatever 
may be the number in the scale. This is as definite as 
dates B.c. or A.D., but the unit is much longer, perhaps 
a generation rather than a year. History, as meaning 
a definite order of events, can now be carried back in 


the unwritten ages through two whole cycles of civilisa- 
tion, covering probably two or three thousand years. 
The first cycle was derived from Algeria, or the West, 
it rose to widespread unity over the whole land, and 
showed more artistic work than the second age, but less 
use of fine and hard stones. All through it there was 
a slight infiltration of an entirely different pottery ; 
this suddenly came into full use in the second civilisa- 
tion which entered from the East, and excelled in 
mechanical work. To this second age belongs the 
series of pots from globular to cylindrical named above ; 
traces of a new people were gradually appearing, and 
after the decadence of this age there burst in the full 
civilisation of a short and vigorous people, which seems 
to have come from Elam, bringing entirely new ideas, 
and starting the course of written history. 

A similar study of other lands would lead to more 
definite and historical relations in the age before 
writing. For instance, in Britain a sequence of develop- 
ment in the bronze age pottery points to the earlier 
immigrants arriving in Yorkshire and Dorset rather 
than at the narrows of the Channel. This implies 
that they were a seafaring people, and that the Con- 
tinental culture was stronger in Kent, and could resist 
invasion ; also that the invaders were not in occupation 
of the Calais-Boulogne coast. 

In many minds the question will arise, ‘‘ What is the 
use of tracing these remote changes, how can they have 
any bearing on our present ideas in a vastly different 
state of society?’’ Let us look at the matter from its 
purely material side, ignoring the question of the higher 
values of mental training and outlook. The material 
aim of history is to know the biology of civilisation, 
and to distinguish cause and effect. We have to 
separate and realise what are the social, political, 
economic, and ideal elements in the rise and in the fall 
of civilisations. Where we had only one cycle before 
us in history, it was almost impossible to settle between 
cause and effect. When we have eight or nine cycles 
before us, and can compare the details in several of 
them, it becomes clearer how various movements are 
connected. Was Diocletian’s! edict of prices the 
cause, or the concomitant, or the result, of the decay 
of the Empire? To judge of this, we must observe 
what there is in common in the times of Khammurabi,? 


1 Diocletian shared with Maximian the emperorship of the 
toman Empire from A.p. 284-305. An edict issued by him, 
regulating the wages of all grades of labour and the prices of 
goods and commodities throughout the Empire, was discovered 
at Stratoniceia in Asia Minor by Colonel Leake in the middle 
of the nineteenth century.— ED. 

2 Khammurabi, a Babylonian king, who reigned about 
2000 B.c. A black marble pillar inscribed with the code of 
laws drawn up by him and regulating every detail of civilised 
life was discovered at Susa (Khuzistan, Persia) in 1902 by 
Monsieur de Morgan.—EbD. 








Diocletian, and in more recent experiences, in al] of 
which there was regulation of prices. Khammurabi’s 
law was evidently a compromising of two different 
systems, the city and the pastoral life. Diocletian’s 
law was at the junction of free outstanding peoples 
reacting on Roman life, influenced also by the degrada- 
tion of currency. Our experience in the middle ages 
was where city life became centralised, and could not 
provide its own food, so that the separate country life 
interacted on it irregularly. Our recent war experience is 
where the free flow of trade was interrupted, and foreign 
supplies were intermittent and not subject to free 
supply and demand, thus giving back to the interaction 
of two separate systems, external and internal. Such 
seems to be the cause of price-regulation ; but it can 
only be a very brief phase, just so long as supply is 
automatic, for it quickly destroys supply and suppresses 
demand. 

Another question to be answered: Are we to regard 
the infiltration of a people into another country as 
preparatory to general invasion? The fall of the 
first prehistoric civilisation was long preceded by the 
infiltration of the second people. A similar change 
preceded the fall of the second people ; also the Syrian 
break-up of the VIth dynasty, the Hyksos invasion, 
the Greek occupation, and the Arab conquest of 
Egypt, the Germanic conquest of Rome, the Saxon 
settlement of England, and the Danish occupation of 
England culminating in the Normans. A migration- 
conquest (1n contrast to a political conquest) appears 
to be usually preceded by centuries of individual 
entry and settlement. Let us beware of systematic 
infiltration by other nations. 

Comparative history is necessary for us to realise 
that no civilisation is influenced by an inferior, but only 
by a civilisation which is equal or superior in some 
respect. We see, in the past, Elam strongly dominat- 
ing in Mesopotamia and in Egypt; Syria permeating 
Egypt in the XVIIIth dynasty ; Perso-Roman work 
modifying China in the Han period ; China dominating 
Japanese life ; Gothic art ruling even in the Forum of 
Rome under Theodoric!; Japan influencing European 
work now. In each case there are qualities in the new 
influence which are superior to—or lacking in—the 
existing system. 

As in organic life we realise more and more how 
essential it is to study the life-cycle of each organism, 
if we would understand its real conditions, so in the 
biology of civilisations we must study their life-cycle 
of birth, growth, and decay, if we would know the 
cause of changes, and the meaning of the present world 
around us. This is history. 


1 Theodoric, leader of the Western Goths, conquered Italy, 
A.D. 489.—ED. 
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Our Neighbour Worlds 


By the Rev. Hector Macpherson, M.A., 
F.R.A.S., F.R.S.E. 


Il. THE GIANT PLANETS 


THE four giant planets may be conveniently divided 
into two sub-classes. The first is composed of Jupiter 
and Saturn, by far the largest bodies in the Solar 
System, with the single exception of the Sun—planets 
which were first recognised as such in prehistoric 
times ; while the second group consists of Uranus and 
Neptune, which, though undoubtedly belonging to the 
category of giant planets, are considerably smaller, 
and whose existence was unknown till less than a 
hundred and fifty years ago. 

The study of Jupiter dates from the time of Galileo, 
whose most striking telescopic discovery was that of 
the four large satellites of the giant planet in January 
1610. His telescope was not powerful enough, however, 
to reveal any markings on the Jovian disc, and it was 
not till 1630 that Zucchi, an Italian observer otherwise 
unknown to fame, first noticed the parallel lines since 
known as the belts of Jupiter. Thirty-four years 
later a still more significant discovery was made, when 
the English astronomer, Hooke, detected a small spot 
which he perceived to be in motion. His suspicion 
that this indicated a rotation of Jupiter on its axis was 
confirmed in 1665 by Cassini, who determined the 
period as g hours 55 minutes, which, like most of 
Cassini’s determinations, was a remarkable approxi- 
mation to the truth. 

The first interpretation of the Jovian markings was 
put forward by Sir William Herschel in 1781. In a 
paper on the rotation of the planets on their axes he 
threw out the hint that the belts represented currents 
in Jupiter’s atmosphere, somewhat analogous to the 
terrestrial trade-winds. This view was in harmony 
with Herschel’s general conception of planetary con- 
ditions. To him it was an axiom that our neighbour 
worlds were “‘ richly stored with inhabitants,’ and thus 
he was led to interpret his observations of Jupiter in 
the light of the hypothesis that the great planet was 
simply an immensely larger edition of the Earth. 
During the greater part of the nineteenth century this 
view of Jupiter prevailed, and was accepted by most of 
the popular writers on astronomy. J. P. Nichol, for 
instance, interpreted the spots as mountains, in keeping 
with the current view, which was held also by Sir John 
Herschel. 

There had been, it is true, doubts as to the validity 
of the parallel drawn between Jupiter and the Earth. 
Buffon in 1778, and Kant in 1785—neither of them 
astronomers—had suggested that Jupiter was still in 
a state of great internal heat, and the same suggestion 
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was made by Nasmyth in 1853. But it was not until 
1865 that the evidence adduced by Zéliner, of Leipzig, 
convinced the contemporary astronomers that Jupiter 
was no enlarged edition of our own world, but was, 
indeed, a semi-sun. Zollner drew attention to the 
rapid changes in the cloud-belts both of Jupiter and 
Saturn. Such changes, he showed, indicated clearly a 
high internal temperature for both planets, for the 
heat of the Sun at the distance of Jupiter is quite in- 
capable of causing atmospheric disturbances on so vast 
ascale. Zdllner drew attention, too, to another analogy 
between Jupiter and the Sun, namely that the planet, 
as Herschel had noted long before, does not rotate 
asa whole, but that the rotation is accelerated in the 
equatorial regions. Clearly this fact conflicted directly 
with the current theory of the planet’s physical con- 
dition. The new view of Jupiter and of the giant 
planets in general was adopted by the late R. A. Proctor 
early in his career, and presented with convincing logic 
in 1870 in his classic volume, Other Worlds than Ours. 
‘Tf analogy is to be our guide,’’ he wrote, “‘ and we 
are to judge of the condition of Jupiter according to 
what we know or guess of the past condition of the 
Earth and the present condition of the Sun, we seem 
led to the conclusion that Jupiter is still a glowing 
mass, fluid probably throughout, still bubbling and 
seething with the intensity of the primeval fires, 
sending up continually enormous masses of cloud to 
be gathered into bands under the influence of the swift 
rotation of the giant planet.’’ The conception of 
Jupiter as a body, half sun, half world, has never since 
been challenged. 

In the seventies a new period in the study of Jupiter 
was inaugurated, which may be called the period of 
intensive observation. The discovery by Niesten 
at Brussels, in July 1878, of the remarkable object 
known as the “ great red spot’ gave an impetus to 
much more detailed study of the spots—both bright and 
dark—and the more delicate detail on the Jovian disc. 
Eminent observers such as Keeler, Lowell, and Barnard 
have kept the planet under observation with the aid 
of the most powerful telescopes; and in addition a 
great deal of important information has been collected 
by several non-professional astronomers, among whom 
must be specially mentioned Messrs. Denning, Stanley 
Williams, Phillips, Molesworth, and Bolton. Denning’s 
patient study of the great red spot has shown that it 
was probably visible long before 1878 ; he believes it 
to have been seen by Schwabe in 1831, and probably 
by Hooke in 1664. The long-continued work of Mr. 
Stanley Williams indicated to that astronomer in 
1896 the existence of nine different currents in the 
Jovian atmosphere, made manifest by the different 
rotation-periods obtained from observations of spots 


in the various latitudes. In 1g01 Molesworth, observ- 
7 


ing in Ceylon, was the first to catch a glimpse of the 
beginnings of the ‘‘ southern tropical disturbance,” 
which has been conspicuous on the disc for the past 
twenty years. Another significant discovery, due to 
Mr. Scriven Bolton, was abundantly confirmed by 
Professor Lowell at the Lowell Observatory. Mr. 
Bolton detected “‘ wisps” or “lacings” extending 
across the bright equatorial belt, and Lowell pointed 
out that these strips are not confined to the equatorial 
belt, but are to be seen traversing all the bright belts 
right up to the poles. 

Several attempts have been made in recent years to 
correlate in a general theory of the planet’s constitu- 
tion all the isolated facts which have been ascertained 
during the past half-century. The late Danish astro- 





JUPITER, FEBRUARY 17, 1906. 
From a drawing by the Rev. James Baikie, Edinburgh. 


nomer, H. E. Lau, of Copenhagen, put forward shortly 
before his premature death a theory of the planet 
based on his own observations. The true surface of 
the planet, he maintained, consists of a bright yellow 
cloud envelope, highly reflective, enveloped in a much 
thinner atmospheric stratum. The equatorial zones 
he believed to be spot-zones, the belts consisting of dark 
spots. ‘‘ The bright spots are apparently clouds over- 
lying the hottest places. Their brightness varies with 
the sun-spot activity,so that a periodic change of bright- 
ness in the planet is produced. The red spot is an abnor- 
mally heated region in the deeper strata of the gaseous 
envelope.”” This does not conflict with Lowell’s view 
that the red spot is due to “a vast uprush of heated 
vapour from the interior . . . a sort of baby elephant of 
a volcano, or geyser, occurring as befits its youth in 
fluid, not solid conditions, but fairly permanent 
nevertheless—a bit of kindergarten Jovian geology.” 
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The colour of the spot was held by Lowell to indicate 
that “‘in such places we look down into the fiery, 
chaotic turmoil incessantly going on ’’—a view held 
also by Denning. Some authorities maintain, however, 
that nothing but cloud is visible-—that we cannot 
even glimpse the true Jovian surface; on the other 
hand, Barnard has recently expressed the view that the 
surface we see is not exactly a cloud surface. ‘‘ The 
appearance is more that of a pasty nature.”’ 

Recent research has undoubtedly emphasised the 
analogy between Jupiter and the Sun. Lau, in his 
theory of Jupiter, suggested that the rapid rotation of 
the planet is the explanation of the existence of con- 
tinuous belts in place of isolated spot-groups such as 
are seen on the slowly-rotating Sun. That the red 
spot is akin to sun-spots has been recognised for many 
years. As long ago as 1879, the Russian astronomer 
Brédikhine noticed a group of objects resembling the 
solar facule encircling the spot. Phillips inclines to 
the view that “‘ the red spot is a vortex—analogous to 
a cyclone on the Earth, though its prolonged existence 
shows that it must be of great strength and probably 
deep seated below the planet’s visible surface.”’ ‘‘ We 
might indeed expect many vortices to occur along 
the lines of contact between viscous currents possessing 
diverse velocities, and if many of the Jovian spots are 
of this character, we have another analogy between 
Jupiter and the Sun.’’ Amid considerable diversity 
of opinion regarding the finer detail on the disc of 
Jupiter, it may be said that the work of the last two 
generations has abundantly confirmed the view that 
Jupiter, in common with the other giant planets, is in 
a state of primeval chaos. As Barnard remarks— 
‘“ They are the worlds of the future. Perhaps millions 
of years hence they will be discussing the possibility 
of life on the Larth—if they ever know of its existence— 
or whether life ever existed there.”’ 

All that is known of Saturn, Uranus, and Neptune 
abundantly confirms this view. The belts of Saturn 
are fainter and less conspicuous than those of Jupiter, 
solely because of the much greater distance at which 
Doubtless, the relative scarcity 
It was not until 


that planet revolves. 
of spots is due to the same cause. 
1794 that the appearance of a Saturnian spot gave the 
clue to the period of rotation. In that year Herschel 
perceived one, and from its motion fixed the length 
of the planet's ‘‘ day ’ at ro hours 16 minutes. This 
period was more or less confirmed by Hall at Washing- 
ton in 1876, and later by Denning and Stanley Williams. 
A bright spot Barnard at the Yerkes 
Observatory in 1903 indicated a considerably longer 
period, 10 hours 39 minutes, a fact which demonstrates 
that Saturn, like Jupiter, does not rotate as a whole. 
Saturn resembles Jupiter not only in the broad 
general features of its disc, but in the more intricate 


noticed by 


detail as well. Highly significant was the discovery 
by Lowell of “‘ wisps ”’ similar to the wisps of Jupiter 
—“‘ filamentous streaks between the belts, sometimes 
vertical but more often inclined, after the manner of 
the lacings of a sail. Individually they resemble 
distant droppings of rain from a storm cloud seen 
slanting against the sky under the force of a strong 
wind. At first they were described only across the 
light equatorial zone, but have since been seen meshing 
the whole surface of the disc.”’ 

From the Lowell Observatory came in Ig1I2 the 
announcement of the successful measurement of the 
rotation-period of Uranus. Perrotin and Thollon at 
Nice in 1884 believed that they had evidence of 
rotation in about ten hours, but little confidence was 
reposed in their result because of the extreme faintness 
of the Uranian markings. Accordingly, to Dr. Lowell 
and his assistant, Dr. V. M. Slipher—now director of 
the Lowell Observatory—belongs the honour of ascer- 
taining the period. The problem was attacked 
spectroscopically by means of Doppler’s principle, 
and the planet was found to rotate on its axis in a 
period of 10 hours 45 minutes in a retrograde direction. 

Dusky shadings—presumably belts—have been 
glimpsed from time to time on the sea-green disc of 
Uranus. They were glimpsed by Young at Princeton, 
New Jersey, in 1883, and were distinctly visible to 
the French astronomers, the brothers Henry, at Paris 
in 1884. The detection of markings on Neptune is 
due to the distinguished American astronomer, Dr. T. 
J. J. See. On October 10, 1899, he noticed some belts 
on the disc very faint and indistinct. Telescopic 
observation indicates that Uranus and Neptune are 
physically similar to the two larger planets. To the 
spectroscope, however, we owe the greater part of our 
knowledge of the two outermost worlds of the Solar 
System. In 1902 Dr. Slipher began his investiga- 
tion of the spectra of the four giant planets at Flag- 
staff. His photographs showed that the spectra of 
Uranus and Neptune are much more complex than 
those of Jupiter and Saturn, and indicated the exist- 
ence of elements unknown or unidentified upon the 
The atmospheres of the two outermost planets 
In the case of 


Earth. 
would appear to be very extensive. 
Uranus, Lowell reached the conclusion that in that 
planet ‘‘ we see a body in an early amorphous state, 
before the solid, the liquid, and the gaseous conditions 
of matter have become differentiate and settled each 
into distinctive place. Without even an embryo core 
its substance passes from viscosity to cloud.,”’ 

The giant planets differ from the dwarf in the 
possession of important and genuine systems of satel- 
lites. The Earth-Moon and the Martian systems both 
appear to be somewhat sporadic cases, out of the regular 


course of evolution. The genesis of the Moon, as Sir 
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G. H. Darwin’s researches indicated, was possibly 
unique ; while the satellites of Mars are bodies so 
closely resembling the asteroids that it is by no means 
improbable that Mars was at one time moonless, and 
that the little attendants were originally asteroids 
which came too near to the red planet at some epoch 
in the distant past. But the satellite-systems of the 
outer planets are of a different order. The four large 
satellites of Jupiter are in point of size but slightly 
inferior to the inner planets, and only their great 
distance from us renders them more or less enigmatical 
objects. The largest telescopes in the world have been 
employed on these satellites from time to time, but 
authentic information concerning them is scanty. 
Polar caps, dusky markings, and canaliform appear- 
ances have been glimpsed, but the evidence is con- 
flicting. More certain is the fact—which Herschel, 
with his quick insight, perceived over a century ago— 
that each of the four moons completes its rotation in 
the same period as its revolution and turns the same 
face constantly to its primary, just as the Moon does 
to the Earth and Mercury does to the Sun. 

Probably no discovery in recent years was so totally 
unlooked-for as that of the tiny fifth satellite of Jupiter 
by Barnard at the Lick Observatory in September 1892. 
For nearly three hundred years the Jovian system had 
been regarded as complete—as a perfectly harmonious 
and symmetrical system. The tiny moon, no more 
than 100 miles in diameter, whirling round its primary 
in a period of 11 hours 57 minutes at a distance of 
112,000 miles seemed strangely out of place among 
the larger satellites, and the suggestion was hazarded 
by Sir Robert Ball that it was only the first of a number 
of small satellites. Four other moons have since been 
detected, two by Perrine at the Lick Observatory in 
1905, one by Mellotte at Greenwich in 1908, and 
another by Nicholson at the Lick Observatory in 1914. 
These objects—so faint as to be detected only by their 
images on the photographic plate—are akin to the 
fifth satellite in size, but not in distance : for the sixth 
and seventh moons are about seven million miles from 
Jupiter, and the eighth and ninth—which revolve in 
a retrograde direction—about eighteen million. The 
idea is at once suggested that these tiny Jovian satel- 
lites are captured asteroids, and that the four large 
moons are the only original members of the system. 
Be this as it may, there can be no doubt that the 
satellites of Jupiter fall into two well-defined groups— 
giant and dwarf moons. 

The same cannot be said of the Saturnian system. 
The ten satellites of which that system is composed are 
of various degrees of brilliance and presumably of 
different sizes. Titan, the largest, is of the same order 
of size as the Jovian moons; it was discovered by 
Huyghens as long ago as 1655. Of the others, four 





were detected by Cassini in the seventeenth century, 
and two by Herschel in the eighteenth. In 1848 came 
the discovery of Hyperion, the eighth ; while Professor 
W. H. Pickering detected Phoebe in 1898, and Themis 
in 1905 by means of the photographic plate. Like 
the distant satellites of Jupiter, Phoebe moves round 
its primary in a retrograde direction. Apparently 
most of Saturn’s satellites turn the same face to their 
primary. 

That Uranus and Neptune possess other satellites 
than those at present known is highly probable. The 
four Uranian and the one Neptunian moon are relatively 
large satellites ; and it is not improbable that both 
these worlds possess smaller and fainter moons, which 
will be revealed in the future by the aid of the camera. 

The system of Saturn is unique in the existence of 
the wonderful rings. The ring-system was one of 
the earliest telescopic discoveries. Huyghens in 1656 





THE PLANET SATURN AND ITS RINGS. 


detected the curious formation which baffled Galileo ; 
and Cassini, one of the keenest observers who have ever 
lived—discovered the existence of the division in the 
ring known by his name—in other words, found that 
there existed not one ring, but two; while a third, the 
‘dusky ”’ ring, was discovered in 1850 by Bond, of 
Cambridge, U.S.A., and independently by the English 
astronomer Dawes. 

The earlier astronomers proceeded on the assump- 
tion that the rings were exactly what they seemed to 
be—solid structures, and it was not till the middle of 
the last century that the mathematical analysis of 
Roche of Montpelier, and later of Clerk-Maxwell, 
demonstrated that they were neither solid nor fluid, but 
composed of myriads of meteorites, or “ brickbats,”’ 
as the latter mathematician designated them. The 
meteoritic theory of the rings received a triumphant 
verification when in 1895 Keeler, by means of Doppler's 
principle, succeeded in measuring the rates at which 
the inner and outer rings revolved round Saturn. 

The late Professor Percival Lowell commenced, early 
in the present century, an exhaustive study of the ring- 
system. His scrutiny was rewarded when in 1907 he 
made the highly important discovery of the knots or 
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beads on the rings—obviously particles pulled out of 
the plane of the rings by some external influence. 
Lowell’s later mathematical analysis showed that 
both the gaps in the ring and the knots were due 
to the pull of the several satellites. ‘‘ We find,’’ he 
wrote in Igo, “that Mimas, Enceladus, and Tethsy 
have periods exactly commensurate with the divisions 
of the rings ; in other words, these three inner satellites 
whose action because of proximity is the greatest have 
fashioned the rings into the three parts we know.”’ 

Obviously the ring-system represents a satellite 
spoiled in the making, and evidently the rings are 
analogous to the asteroidal zone in the Solar System. 
In the case of the asteroids, the proximity of the huge 
mass of Jupiter evidently prevented the formation of 
a planet of any considerable size. In the case of the 
Saturnian rings, no satellite could be formed at so 
small a distance; and thus we have what is to all 
intents and purposes a meteor stream—myriads of 
minute stones and particles closely packed together 
which at the enormous distance of nearly eight hundred 
millions of miles from the terrestrial observer appear 
as an annulus of “ immaterial light.’’ 
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Immunity in Infectious 


Diseases 
By A. E. Boycott, M.D., F.R.S. 


Graham Professor of Pathology in the University of London, Director 
of Pathology in University College Hospital and Medical School 

IX VERYBODY knows, as a matter of domestic experience, 
that children who have had measles or chicken-pox are 
very unlikely to have a second attack of the same 
disease, and that, when the puppy is through with its 
distemper, there is no substantial chance of its having 
it again. It is familiar, too, that an attack of measles 
does not protect against chicken-pox, or scarlet fever, 
or German measles, or, indeed, any infectious disease 
except measles, and that distemper is no preventive of 
worms or mange. Most people are also prepared to 
agree that vaccination is a fairly good insurance against 


small-pox, and that antityphoid inoculation improves 


one’s chance of avoiding typhoid fever. In the former 
case the vaccine lymph which is scratched into the 
skin causes a mild attack of small-pox as it occurs in 
the cow; in the latter instance dead typhoid bacilli 
are injected under the skin. Here, again, vaccination 
is no protection against typhoid, nor is antityphoid 
inoculation of any value in escaping small-pox. It 
appears, therefore, that an attack of an infectious 
disease either naturally occurring or artificially induced, 
or a dose of the organisms which are the cause of the 
disease, may bring about a definite change in the con- 
stitution of the body. This resistance, or immunity, 
holds good only for the particular infection which 
originates it; it is, in other words, “specific.” It 
varies in intensity in different individuals and with 
different diseases, being almost absolute in the case of 
chicken-pox, relatively slight in that of the common 
cold. It lasts, too, for varying times, the tendency 
being always for it to diminish progressively: soon 
after the 1918—1g influenza epidemic, most people who 
had had an attack could count on not having a second 
one ; but recent experience indicates that this resist- 
ance has now largely faded away. Probably a more 
important fact to realiseis that immunity is not acquired 
at once. If it were, it would be difficult to understand 
how infectious diseases so often run their characteristic 
courses,and end inrecovery. Generally speaking, resis- 
tance does not develop till about ten days after the 
beginning of an attack of infectious disease or the inflic- 
tion of vaccination. For the substances which are 
introduced into the economy in antityphoid inoculation 
do not in themselves directly help the body to resist the 
typhoid bacillus. They are not like the doses of quinine, 
which, with luck, will protect against malaria ; quinine is 
itself poisonous to the malarial parasite, and is efficacious 
directly it has entered the body. These dead bacilli, on 
the contrary, act by stimulating the body to set its 
tissues to do things which are injurious to the bacteria : 
antityphoid inoculation or vaccination or an attack of 
measles only help the body which is prepared to help 
itself. And the changes in resistance which these 
experiences of infectious micro-organisms bring about 
are simply the changes which practice will cause in any 
organ of the body. A man who has never been in any 
relationat all to a disease-producing micro-organism will 
have a certain amount of ability to resist its first attack 
on his person: resistance may be small or it may be 
considerable, but there will always be some, for no 
infectious disease kills all the people it affects. But, 
once anybody has successfully resisted an invasion by 
bacteria, his tissues profit by the experience they have 
had, and are in a better position to resist a second or 
subsequent attack, just as any bodily action can be 
trained and improved by practice. 
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Bacteria are harmful to the body because they 
produce poisonous substances, not of malice but by 
chance. The enormous majority of bacteria excrete 
nothing which is manifestly injurious to the higher 
animals, and it appears to be accidental that the waste 
products of a few of them are among the most poisonous 
substances known. These poisons belong to the class 
of complex nitrogenous substances found in live things 
known as proteids, and are similar in character to a 
number of other poisons produced by higher animals 
and plants, as, for example, snake venom, spider poison, 
and the ricin present in castor-oil seeds. Their precise 
chemical constitution is not yet known, and none of 
them have been made artificially. The whole class of 
proteid poisons have this peculiarity, that they reproduce 
the phenomena of immunity or resistance to infectious 
diseases. Thus an animal given a dose of the poison 
produced by the diphtheria bacillus, or of cobra venom, 
or of ricin less than that necessary to kill it, acquires 
resistance, not to proteid poisons in general, but to the 
particular poison with which it has been treated. 
Starting with small doses and gradually increasing them 
week by week, it is possible in this way to prepare an 
animal so that it will tolerate several thousand times 
the quantity of poison which would kill it in its natural 
untreated state. Nothing of the kind happens with 
simpler poisons of known chemical composition, whether 
organic such as morphia or hyoscine, or inorganic such as 
arsenic. It is true that experience enables us to smoke 
without being sick, that assiduous practice enables 
people to consume surprisingly large quantities of 
morphia with relative impunity, that girls in the Tyrol 
are said to eat arsenic like salt to improve their com- 
plexions. But closer examination shows that these 
habituations are of quite a different order from the im- 
munities which are produced to proteid poisons. The 
largest dose of morphia which de Quincey could take 
is by no means necessarily a fatal dose for a normal 
person without previous experience of the drug, and 
careful experiments have failed to train animals to 
withstand more than about one and a half times the 
fatal dose of alkaloids, such as nicotine and morphia : 
there is no real reason to suppose that the girls in 
Styria (Austria) can take more arsenic without ill-effects 
than girls from Stafford. That proteid poisons had 
these special and peculiar relations to the animal body 
was one of the great biological discoveries. 'Who made 
it cannot be precisely affirmed, for discovery is a process 
and not an event ; but Sir Thomas Frazer, of Edinburgh, 
had a great deal to do with its precise formulation. 

Further inquiries have, indeed, shown that the 
reactions aroused by these proteid poisons depend on 
their being proteids rather than poisons. Analogous 
phenomena occur when the white of a hen’s egg is intro- 
duced into a rabbit or an extract of cabbage leaves into 
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a guinea-pig. These substances are not poisonous in any 
ordinary sense of the word, but they produce the same 
type of reaction as do the proteid poisons, as can be 
demonstrated in a variety of ways appropriate to each 
particular case. As far as we know, any proteid will 
initiate the response if it is ‘“ foreign,’’ and if it reaches 
the tissues of the animal in an unaltered or “native ”’ 
state. And each kind of animal treats as “‘ foreign ’’ 
the proteids of any other species, and by digestion so 
decomposes them that they cease to be “ native ”’ and 
lose their foreign characteristics. Ox blood, for example, 
is foreign if it is injected under the skin of man, but not 
if it is injected into acow. If man eats it in a sausage 
his digestive juices break it up,so that, when the remains 
are absorbed into the blood and reach the tissues, they 
are no longer recognised as bovine in origin, and are not 
treated as foreign. The parasites which cause infectious 
diseases are always of different species from the hosts 
whose bodies they invade: hence, they are always 
liable to set up this peculiar reaction to foreign proteids, 
among which, in this particular connection, the poisons 
are the most conspicuous. 

What, then, does the body do to defend itself against 
these poisons produced by bacteria and other para- 
sites ? Its activities run along two main lines. In the 
first place it deals or tries to deal directly with the 
poison by producing substances which combine with 
the poison and render it inert and harmless, just as 
alkali will neutralise an acid and remove its caustic 


qualities. These substances are known as “ anti- 
toxins,’ because they neutralise the poisons or 
‘toxins ”’ ; in more general terms they are “‘antibodies,”’ 


l.e. proteid substances produced by the tissues in 
response to foreign proteids or “antigens.’’ Anti- 
toxins are found in the blood of animals which have 
acquired resistance to a proteid poison. Thus, if a 
horse is treated with gradually increasing doses of the 
poison produced by the diphtheria bacillus till it will 
tolerate much more than the quantity which would 
originally have killed it—or, to use a more technical 
phrase, it has been immunised to diphtheria toxin— 
it will be found that its blood will neutralise diphtheria 
toxin in a test-tube outside the body, so that, when the 
mixture is injected into a guinea-pig, it does it no harm. 
The same blood will neutralise the same toxin when it 
is being produced inside an infected animal by the 
diphtheria bacillus, and is used with considerable suc- 
cess in the treatment of diphtheria in man. Similarly 
the blood of a horse (or any other mammal) immunised 
to cobra venom will neutralise cobra venom, and so 
forth. But the parallel with ordinary chemical “‘ neu- 
tralisation *’ holds no longer. For, while any alkali 
will neutralise any acid, an antitoxin will neutralise 
only the toxin which has stimulated its production, just 
as measles protects only against measles. 
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In the second place, the body attacks the parasite 
which is producing the poison in a variety of ways 
which may be conveniently grouped under two main 
headings. Firstly, the tissues are stimulated by the 
proteids of the bodies of the parasites to generate 
various substances which have influences on the 
parasites. These antibodies are found in the blood like 
antitoxins. Some of them dissolve the bodies of the 
parasites, some so alter the surface of the bacteria that 
they run together into masses, as would inorganic 
particles of comparable size, some form obvious preci- 
pitates with the bacterial proteids; one way and 
another the antibodies are unfavourable to the para- 
sites. Secondly, the tissues are stimulated to destroy 
the parasites by eating and digesting them as an amceba 
eats a diatom. The cells in which this capacity for 
what is technically called ‘‘ phagocytosis ” is most 
highly developed are partly fixed cells in and close to 
the blood and lymph channels, and partly the wandering 
cells, or leucocytes, which move freely in the blood 
stream, and actively crawl about in the tissues of their 
own proper movement. The realisation of the im- 
portant part which this process plays in the defence of 
the body was the great contribution of Metchnikoft? to 
biology - with the fundamentals of our knowledge of 
the unorganised antibodies we associate the name of 
Ehrlich.2 The two points of view, for long treated as 
divergent, found a harmonious meeting-place in the 
discovery that among the antibodies are substances 
which combine with bacteria, and so render them more 
susceptible to phagocytosis. 

It is important to realise that these phenomena 
also are not peculiar to harmful parasites : the reactions 
in disease are simply a special case of general reactions 
to cells from other species of animals and plants. Ifa 
guinea-pig is inoculated with typhoid bacilli, which are 
harmful to it, it will develop the various sorts of anti- 
bodies which have been indicated, and its wandering 
cells will eat the bacteria; it will do the same if it 
is dosed with some harmless bacillus, or with the 
innocuous particles of brown pigment which colour the 
hair and skin, or with the red blood corpuscles of some 
other species of animal. These are all foreign bodies. 
But, if it is given its own blood corpuscles or those of 
another guinea-pig, it treats them as harmonious to its 


1 Elie Metchnikoff (1845-1916), Russian zoologist to whom, 
in 1883, first occurred the idea that the eating of foreign microbes 
by the cells of the body might be a defence against disease (a 
process for which Claus, of Vienna, invented the word phago- 
In 1888 he joined Pasteur in Paris and worked there 


cytosts). 
See the splendid Life by his wife (Constable « 


till his death. 
Co,, 1921). 

2 Paul Ehrlich (1854-1915), German pathologist who, with 
the Belgian Bordet, is chiefly responsible for the fundamental 
experiments on which is based our knowledge of the formation 
of antibodies and their mode of action. 


economy and takes none of these steps to attack them. 
What happens to a parasite, then, happens simply 
because the parasite is not the same kind of live thing 
as the host. And if Linnzeus* had known of these 
modern elaborations of his passion for putting the 
world into a tidy and orderly arrangement, he might 
well have knelt down in a laboratory, instead of on 
Berkhamsted Common, and thanked God for making 
the world so beautiful. 

It seems, therefore, that these reactions are a general 
proposition as regards the relation of the lowest forms of 
animal and vegetable life to mammals and birds, and 
of the different kinds of mammals and birds to one 
another. For the great bulk of our knowledge has been 
derived from experimental studies in these fields. It is 
reasonable to suspect that the proposition might well 
extend so as to include the relations of all forms of 
live things to one another—that, for example, if a 
mammal stimulated by a bacillus produces an anti- 
body, so the bacillus stimulated by the antibody (which 
is to it a foreign proteid) will produce an anti-antibody. 
It is, fortunately, unnecessary to think about the ulti- 
mate complications of an action and reaction of this sort, 
because there are no reasons to think that the first step 
actually occurs. Bacteria, it is true, take steps to with- 
stand antibodies and phagocytosis, but they proceed 
by an entirely different method. Like other small 
organisms, bacteria occur in enormous numbers and 
multiply very rapidly. If you are counting bacterial 
populations, 1,000 millions is a convenient unit with 
which to work, and any ordinary laboratory culture 
may contain a good many of these units in a few cubic 
centimetres: under favourable conditions a single 
pair of rats will increase to some 200 in a twelvemonth, 
while a single bacillus may become about 8 million 
in twelve hours. The importance of these features of 
bacterial populations is this. The larger the absolute 
numbers of organisms, the more likely it is that a given 
population will contain individuals in which fluctuating 
characters are most highly developed. Just as a giant 
or a saint is more likely to be found in a town of a 
million inhabitants than in a village with a hundred, 
in Manchester rather than Toller Porcorum, so indi- 
vidual bacteria with a giant capacity to resist phago- 
cytosis and antibodies are commoner than individual 
men with an exceptional capacity to resist bacteria, 
simply because the bacteria are infinitely more numerous 
than the men. The body of a person with typhoid 
fever contains many more typhoid bacilli than there 
are people in the British Isles. Using the advantages 
which their numbers give them, the bacteria do nothing 


3 Carl von Linné (1707-1778), Swedish naturalist who reduced 
the animal and vegetable kingdoms to order, systematically 
described them, and devised the methods of classification and 
nomenclature now in use. 
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as regards individual resistance, but trust that their 
billions will include a few individuals which can success- 
fully withstand the attacks made by the host: from 
these survivors a fresh population can be generated in 
a time which is very short on the scale used by the 
host, and this new population will have the special 
properties of resistance of its progenitors. It would be 
impossible for a relatively sparse, slowly-multiplying 
animal like man to proceed along these lines with any 
chance of success in competition with bacteria. The 
breeding out of selected races has, of course, happened in 
man and the higher animals. Infectious diseases are 
constantly killing off the more susceptible individuals, 
and raising the average resistance of the population, 
but the process is painfully slow. In India, for example, 
plague has killed a pretty substantial proportion of the 
human and rat populations since it reached Bombay 
twenty-five years ago. Any increase in human resist- 
ance to plague can only now be just beginning, and is 
certainly at present imperceptible. It is known, how- 
ever, that the resistance of the rat population of India 
to plague was very much increased ten years ago, and 
the plague bacillus is no doubt constantly engaged in 
breeding out resistant races every week during the 
epidemics. But higher animals have had to supple- 
ment race resistance by individual resistance, and the 
latter becomes progressively more important as species 
become larger and hence less numerous and more 
slowly multiplying. Sick men are characteristically 
individualistic in their outlook, and it is from their 
point of view that the problems of resistance have 
been mostly examined. 

Taking such a survey of the animal series as our 
ignorance allows, it seems as if the production of anti- 
bodies appears as a regular procedure only among 
mammals and birds. It may well be that this is associ- 
ated with the greater powers of multiplication enjoyed 
by parasites living at the high temperature of warm- 
blooded animals. Among cold-blooded vertebrates 
and invertebrates the production of antibodies seems 
to be weak and occasional, often absent altogether. 
Phagocytosis, on the other hand, occurs freely and 
universally except amongst animals that are so simple 
that it is hardly possible for anatomical reasons ; it is 
evidently a fundamental and primitive mode of resist- 
ance to any particulate foreign matter. The capacities 
for multiplication of all these lower animals and their 
numerical abundance are in general substantially and 
often immensely greater than those of mammals and 
birds ; an oyster produces anything from 1 to 100 
million young in a year, and oysters are content to rely 
on their numbers and their few exceptional individuals 
to pull them through, which is more than man does 
when he sees the results of the census. 

Plants, which are subject to a number of diseases 


due to bacteria and more caused by fungi and other 
parasites, proceed on somewhat similar lines. There is 
no satisfactory evidence of antibody formation or of 
phagocytosis. In many cases their resistance is on 
the surface in the form of coatings of wax and other 
things which make it difficult for the parasite to get 
inside. In other instances, parts of the plant which are 
infected are discarded, e.g. the leaves in hollyhock 
disease. Of any active opposition to a parasite, once 
it has gained entrance, there is very little evidence, 
and the average plant relies for its survival—i.e. the 
survival of its race—on its powers of multiplication. 
The number of seeds may be very large; a plantain 
produces only some 14,000. In many cases this is sup- 
plemented by other modes of non-sexual growth, such 
as underground tubers and shoots. The facility with 
which races of plants resistant to disease may be secured 
by deliberate selective breeding of the natural varia- 
tions has been abundantly demonstrated by the 
achievements of agriculturists in the production of 
wheats immune to rust. 

This consideration of comparative immunity em- 
phasises particularly clearly one of the apparently 
fundamental differences between the working of the 
real world and that of the dead background on which it 
moves. In the latter, processes and mechanisms are 
the dominating features. In the former, what is con- 
stant and regular is the end which is achieved, and 
the means and mechanism by which it is attained are 
seen to be variable and inconstant. The mechanisms 
of immunity are multiform ; the uniform thing is the 
survival which is their end. 


A convenient account of, and guide to, the literature of 
immunity will be found in Muir and Ritchie’s Bacteriology. 


The Famine Conditions 
in Western Russia and 


Eastern Poland 
By Major W. T. Blake 


CONDITIONS in Russia are such, at the present time, 
that numbers of people, variously estimated at from 
eight to fourteen millions, are gradually but surely 
dying through starvation, disease, cold, and lack of 
housing. It was with a view to investigating these 
conditions that I recently flew from London to Warsaw 
and then made my way by rail, motor, and farm-cart 
through Eastern Poland and Western Russia, 

The immediate cause of the present state of affairs 
is undoubtedly Bolshevism. When the Soviets were 
formed, the Bolshevists set about a thorough and 
systematic destruction of property; food, houses, 
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machinery, and agricultural implements were all 
broken up; even the seed corn was wasted or eaten. 
Last winter conditions were bad, but throughout 
the country small supplies of grain had escaped the 





A GROUP OF TRENCH-DWELLING REFUGEES NEAR PORZECE. 


general disasters and were being saved for seed in the 
spring. Much of this seed was eaten by hard-driven 
peasants, and, when it came to sowing the remainder, 
it was discovered that agricultural implements to till 
the soil were lacking. Some small acreage was roughly 
scratched up by crudely-made wooden tools, then the 
drought—which was as severe in Russia as elsewhere— 
arrived ; the sprouting corn, barely covered by a little 
dust, was at once withered up, and the possibility of a 
scanty crop failed to materialise. Summer saw the 
vast majority of the population of Russia and Eastern 
Poland—which territory has only recently been taken 
from Russia—in the grip of starvation. Whilst the 
weather was warm many people managed to exist ; 
with the frosts they began to die off like flies. In many 
parts of Russia at the present time there is no seed, no 
machinery, no food, no shelter, and no hope, despite 
the fact that excellent relief work is being carried out 
by several Administrations, notably the American 
Relief Administration and the Friends’ Mission. 

I made my journey from London to Warsaw via 
Paris, Strassburg, and Prague. On reaching Warsaw 
I found that it was difficult to obtain petrol, and so 
continued my journey to Brest-Litowsk, now called 
Bresce-n-Bugiem, by rail. At this point one sees the 
first signs of trouble in Russia. Things are expensive 
in Warsaw, though cheaper to the foreigner on account 
of the rate of exchange, but there is plenty of food if 
one can afford to pay for it. East of Brest food is not 
obtainable in most cases. 

At Brest is one of the Distribution Camps for refugees 
fleeing from Russia to Poland. In order to stop the 
stream of emigration the Soviet authorities have decreed 
that no person may leave Russia unless he has guaran- 
tees of work and financial assistance, or is already home- 


less. In order to qualify as homeless many thousands 


of people have burnt down their houses and have joined 
in the vast trek which is proceeding from east to west. 
They cross the frontier chiefly at Baranovitchi, and 
are then sent on to various distribution centres, 
among them Brest-Litowsk. 

Here I saw the first starvation victims. Refugees 
fall out of the trains which bring them from Barano- 
vitchi, too weak and ill to trouble much about their 
future. Hunger and privations have reduced them to 
absolute despair. Strangely enough, many of the people 
do not show signs of emaciation; their faces are in 
many cases full, and they are frequently inclined to 
becorpulent. This is, I understand, due to two causes : 
firstly, unsuitable food, if melon rind, clay, and dung 
can be classed as food, which causes their bodies to 
swell, and secondly, the fact that the Russian peasant 
dies long before he has reached the stage of starvation 
to which Indian famine victims frequently survive. 
The children show most signs of trouble. Small, 
naked youngsters crawl about the railway siding, ribs 
sticking out like barrel hoops, legs shrunken to 
skin and bone, and bellies swollen like balloons from 
hunger disease. Dysentery is rife and other diseases 
occur, though cholera and typhoid are not so common 
as many reports allege. 

From Brest I continued to Baranovitchi, which 
reproduces the conditions at Brest on a much larger 
scale. Here is a large concentration camp where 
people are placed as they cross the frontier and given 
some slight aid before being sent on to the dispersal 
stations. It is a moving sight to watch the train-loads 
and columns of miserable wretches entering Barano- 
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ROOFS ERECTED ON THE OLD RUSSIAN TRENCHES 
NEAR PORZECE. 


vitchi. All of them are starving and in rags; many 
are almost naked. All of them are vermin-ridden, and 
groups collect scraping each other with pieces of wood, 
in an effort to remove the insects which swarm on 
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them. Many of the children are covered with sores, 
while their features are hidden in masses of filth. 
Their eyes are encrusted with dried pus, so that they 
are almost blind, and flies apparently unnoticed 
settle on the pupils of their eyes. Sanitation is non- 
existent. Pits are dug in the ground and used as cess- 
pits. When full they are not covered in, but new ones 
are dug near by. Flies, during the summer, breed in 
these places in millions, and the stench throughout 
the neighbourhood is intolerable. Round the camp 
refugees have constructed queer shelters of boughs, 
reverting to the ways of their ancestors of thousands 
of years ago. A typical hut which I entered was built 
of fir boughs and measured about six feet square. 


From Baranovitchi I made my way through various 
places to Potzece, where the people are endeavouring 
to live under almost indescribable conditions of misery. 
The state of affairs in this part is chiefly due to the last 
few years of war, for the area was fought over and 
shelled both by Russians and Germans, prior to the 
Russian collapse, and afterwards ravaged by the 
Bolshevists and Poles in turn during the recently- 
concluded war between these two nations. Three 
times the Poles fought over this zone, and twice the 
Bolshevists conquered the territory. On each occasion 
more of the inhabitants fled and more damage was done, 
until at last almost the whole population had been 
driven away, most of them back into Russia, and all | 





PINSK AFTER THE FIRE. 
As seen from the roof of the Cathedral. 


In this eleven people were sleeping the sleep of 
exhaustion. As I entered a cloud of flies rose from the 
sleeping men and women, and the stench drove me 
outside. 

There is little to prevent one from crossing the 
frontier into Russia. Most roads, railways, and 
bridges are guarded by Bolshevists and Polish troops, 
but there are hundreds of miles of unguarded frontier 
which it is possible to cross without trouble. Once 
over the boundary conditions become even worse. 
Upon the roadside one encounters many skeletons 
of horses and human-beings who have died on their 
way out of Russia, and have been left by their fellow- 
sufferers, who were powerless to help them. Birds 
and dogs finish off the flesh and the bones alone remain, 
marking the path of this great trek. 


the houses had been destroyed, cultivated land 
returning to a state of nature for miles on either side 
of Porzece. The old German and Russian trenches 
are populated by hundreds of refugees from the regions 
of Samara and Saratoff, who have made their journey 
right across Russia to this spot. At the time that I 
saw these places during the autumn the drought was 
still holding, and every dug-out sheltered a family of 
from three to twelve people. Even the trenches 
themselves were occupied as dwelling-places. Roofs 
of boughs were thrown over the top and the people 
burrowed in the ground like troglodytes. The dug- 
outs are, of course, unventilated and unlighted. In 
one case a family was fortunate enough to own a cow, 
but so great was the fear that it would be stolen that 
the animal was kept in the dug-out with the family, 
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and its heaps of manure added one more thing to the 
filth. These dug-outs were constructed in many cases 
as long ago as Ig15 and 1916, and the timbers that 
keep up the roofs are now rotting away, so that 
many shelters have collapsed suddenly, burying their 
inhabitants beneath tons of earth. 

None of the people in this district have tools to culti- 
vate the waste land lying about them. If they could 
have cultivated it, they had no seed with which to 
sow it. This area is on low-lying ground, and though 
dry in the summer and autumn, with the approach of 
winter becomes flooded. Since my visit I learn that 
the trenches have filled with water and that most of 
the dug-outs have collapsed, burying hundreds of 
people under tons of mud and earth. 

At Pinsk fire has added to the troubles of the people. 
In August a conflagration started in a baker’s shop, 
and 414 houses were completely burnt down. All 
that remains standing in the heart of the town are 
hundreds of huge white-tiled Russian stoves built of 
fire-brick which withstood the heat. This gives the 
town the appearance of a vast untidy cemetery. 
Thousands of people were rendered homeless by this 
fire, the majority of them being Jews. 

The country between Pinsk, Kief, and Zhitomir is 
supposed to be one of the regions which has suffered 
least, but it is impossible to compare the state of one 
part of Russia with that of any other part. Samara 
and Saratoff are generally called the worst districts. 
Millions of people have left these zones for other 
parts which they found nearly as bad. The constant 
moving of people from east to west is not improving 
matters, but merely evening up the desolation of the 
whole country. At Saratoff bread costs about 25,000 
roubles per pud (40 Ib.), a figure which not one man 
in a million in Russia can afford to pay. I may men- 
tion that it is impossible to get a fixed quotation for 
the rate of exchange, but my average for the English 
pound was about 240,000 roubles. Wages might 
almost be said to be non-existent. People live on 
filth or starve. Only the Bolshevist army and officials 
are decently fed. 

The problem of solving the Russian question is 
great. Even if food could be brought in from outside 
sources at once, it could only alleviate the trouble to 
some slight degree. In addition to food, clothing, 
farm implements, and large quantities of seed are 
needed at once, and, when one thinks of the area of this 
huge starving country, one realises that to carry out 
any adequate relief scheme is a practical impossibility. 
When Bolshevist authority is taken in conjunction 
with the natural difficulties of the region, it would 
appear useless to attempt any form of relief. Russia's 
only solution of the problem lies in herself. Many 
millions of people have died of starvation and disease, 


and many millions more are dying of cold this winter. 
They cannot be saved. It is inevitable that about 
ten millions must die and years of hardship face the 
survivors. The Russian peasant’s own idea is to get 
out of Russia into Poland. The peasant distrusts the 
Soviets, and would rather be under Polish dominion. 
Here another difficulty is encountered, for Eastern 
Poland is in almost exactly the same condition as 
Russia, with the exception that relief destined for that 
country does reach the people concerned. 

I have already stated that during the war this 
country was fought over several times. At the con- 
clusion of peace between Poland and Russia, the 
Polish frontier was moved east from Brest-Litowsk 
to a line approximately Vilna—Baranovitchi—Pinsk. 
Labour conditions in Russia are intolerable. In 
Eastern Poland conditions are very similar; for 
example, the following list of salaries is representative 
of the country (at rate of 9,500 marks per £1) : 


Bank clerk, 12,000 marks per month = 25s. approxi- 
mately. 

School teacher (female), 5,000 marks per month = 
Ios. 6d. 

Miner, 9,000-18,000 marks per month, plus a certain 
amount of food (1os.) =38s. 

Farm labourer, never over 6,000 marks per month = 
12s. 6d. 

Minister of the Government, 70,000 marks per month = 
£7. 7s. 6d. 

Private of the Army, 28 marks per day, plus rations, 
or 75 marks per day and no rations = ?d. or 3d. 

Second Lieutenant, 12,000 marks per month, of which 
2,000 marks are paid for rations = 25s. (4s. 2d. 
for rations). 

The average wages earned in Poland in the spring of 
the year were about 8,000-12,000 marks per 
month (i.e. about 17s. to 25s.). 

In comparison with the low scale of wages paid, 
food prices in Poland are abnormally high, the following 
figures being those at present obtaining in most parts 
of the country : 


White bread 
Rye bread 


80 marks per Ib. (2d.) 
30 marks per Ib. (?d.) 


Potatoes 12 marks per Ib. (just over 3d.) 
Oats and barley, 12,000 marks per pud (40 Ib.), 
2s. 64d. 


Meat, beef, mutton, or pork, 82 marks per Ib. (2d.) 


It is difficult, indeed, to understand how the great 
majority of the people live. 

In Russia prices may be taken as being in approxi- 
mately the same ratio to wages, but whereas in Poland 
the exchange is under 10,000 marks to the pound,! 


‘ The rate has varied considerably since my visit. 
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in Russia one receives about 240,000 roubles to the 
pound. 

After my experience of the terrible scenes which I 
have described, and others, more terrible, which are 
beyond description, I returned by various methods to 
Pinsk, whence I took train to Warsaw. On this line 
one train a day runs in each direction, the journey of 
approximately 300 miles taking twenty hours. This 
is due partly to the fact that the railway stock is in a 
very poor condition, and partly to the fact that the 
track is so bad that high speed would be dangerous. 
The chief cause of the length of the journey, however, 
is the fact that the train invariably stops for periods 
of from half an hour to two hours at intermediate 
stations. The reason for this I was unable to ascertain. 
All the information I could gather was that there was 
no hurry, and that to-morrow would do as well as 
to-day. 

During the days I was in Warsaw, the rate of ex- 
change was as bad as 12,730 marks to the English pound. 
It afterwards fell to 20,000, and then rose again to 
about 12,000. To the Pole 10,000 marks represent 
{500 in pre-war figures, and though, of course, it has 
not that value at the present time, it is nevertheless a 
very large sum. 

Altogether, though prices are high according to 
the Polish idea, Warsaw itself wears an air of something 
akin to prosperity, though the condition of the roads 


is appalling. 


Wireless Navigation and 
Nocturnal Flight 


A French scientist’s solution of the problem 
of aerial nocturnal flight and the 
guidance of vessels into port by means 
of a Cable-guide and Wireless 


By George Frederic Lees 


TuE problem of aerial flight by night or in foggy weather 
—one of the most difficult problems with which avia- 
tion experts have been faced—is now within sight of 
solution, thanks to a development of wireless tele- 
graphy imagined and applied, first of all in the case of 
ships at sea and afterwards in the case of aeroplanes, 
by a young French scientist, Monsieur W. A. Loth, 
who until recently was a student, under the late 
Monsieur Boutroux, at the Fondation Thiers, Paris. 
The Academy of Sciences has already recognised the 
value of M. Loth’s maritime work by bestowing upon 
him its ‘‘ Prix de Navigation.”” Recently a practical 


demonstration of the great utility of the invention 
was given by M. Loth on the aviation ground of the 
Nieuport Company at Villacoublay, near Paris, and 
many experts who gathered there considered the 
experiments very striking. 

Since this new departure in aeronautic science is 
based on M. Loth’s first invention, that of the cable- 
guide for ships entering difficult harbours, it will be 
well if I begin with a short account of this electrical 
discovery, which is already being exploited commer- 
cially. For the harbours of Brest and Le Havre are 
about to be supplied with cable-guides ; a project is on 
foot to lay one of these cables between another French 
port and one of the south coast ports of England ; 
whilst applications for similar installations are coming 
from maritime authorities in many parts of the world, 
notably Belgium and South America. 

In considering the means by which a vessel navigates 
into port at night-time, M. Loth soon came to the 
conclusion that visual signals are useless in foggy 
weather, that sounds, such as foghorns which are used 
in practice, are uncertain, and that plotting one’s 
position from wireless signals affords a series of approxi- 
mate points only. In brief, the navigator is at the 
mercy of many errors. But, if the entrance to a given 
port were supplied with a submerged cable and the 
navigator could be furnished with a means of following 
it, it is evident that the problem might be solved. 
So the inventor set to work to find a way of locating 
such an invisible cable. After experiments had been 
made on a small scale on the Seine with a motor- 
launch and a cable lying on the bed of the river, 
M. Loth transferred his operations, under the auspices 
of the French Admiralty, to Brest, where a properly 
insulated and protected cable was laid. On land, in 
the port, he placed a source of electric current, an alter- 
nator, and connected one pole of the generator to the 
copper core of the cable, the other to a plate immersed 
in the sea. Now, during an alternation an electric 
current flowed through the cable, and the end of the 
cable being bare the current returned through the sea 
to the copper plate connected with the other pole of 
the alternator. In the next alternation a similar 
circuit was traversed in the reverse direction. Such 
was the principle. All that remained to be done was 
to locate the current flowing through the cable, and 
this, M. Loth found, could be done in several ways. 
The method finally adopted will now be described. 

Four receiving spirals are installed on board the 
vessel. These spirals are constructed of a number of 
turns of wire wound on wooden frames forming boxes, 
the frames being strongly built and well insulated. 

Two are large (with sixty turns), one being arranged 
transversely, the other longitudinally with respect to 
the ship ; two are small (ten turns), one placed trans- 








74 DISCOVERY 


versely, the other longitudinally. The wires leading 
from these frames end on a switch-board containing 
all the electrical equipment. Each is connected to a 
telephone, and observations are made by listening in. 
The ship is manceuvred to enter a harbour safely as 
follows: The ship is first steered approximately by 
soundings. It being known that the guiding cable lies, 
say, in a direction from east to west, a course north- 
west must be set to pass over it. The navigator 
naturally does not know at what point he will pass over 
the cable, but pass over it he must. An observer is 
placed at the switch-board and listens. in on the trans- 
verse frame with sixty turns. At a given moment he 
receives a signal. The shipis then so set as to receive 
a maximum of waves from the cable on the transverse 
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. I.—HORIZONTAL OSCILLATING FRAME. 
This enables an observer to study the aerial field above the earth, and to 
determine the direction of the source emitting the electric waves. 


and a minimum on the longitudinal frame, indicating 
that the course is at right angles to, and of course 
approaching, the cable. The intensity of reception 
increases as the cable is approached. From time to 
time the observer listens in on the spiral of ten turns 
of the transverse frame, but hears nothing until the 
ship is sufficiently near. At the moment of making 
contact on this coil the vessel is turned through go’, 
for this signal indicates that it is about 300 metres from 
the cable. The ship is then set so that there is a 
good signal on the small longitudinal frame and zero 
signal on the transverse. In this case a course is being 
held rigorously parallel to the cable and at a distance 
less than 300 metres fromit. Even if there is a strong 
cross-current, it is possible to maintain on the longi- 
tudinal frame a signal of constant intensity. Vessels 





keeping to the right—i.e. having always the cable on 
their left—know its direction and consequently their 
own course. At any time they can find out whether 
they are approaching or receding from the cable and 
know where they are relatively toit. Thus the dangers 
of fouling, of grounding, or of striking a rock disappear 
completely, and make navigation practicable. It was 
found possible, for example, to steer a 400-ton gunboat, 
La Belligueuse, along a cable placed at the mouth of 
the entrance to the Brest harbour under conditions of 
perfect safety. La Gloire, a 10,000-ton cruiser, was 
also piloted along the same cable. 

The current flowing through the submerged cable 
is only 2°5 amperes. Yet it can be detected, even 
without adjustment to resonance, as far away as two 
to three kilometres, so that the total listening zone is 
four to six kilometres. 

It may be added that these experiments, witnessed 
by the Minister of Marine, were first conceived in the 
laboratory in I914, but not carried out until little 
more than eighteen months ago with the help and 
co-operation of the Dredging Commission of the French 
Admiralty. The method, based on a number of 
patents, was not announced until much later, not, in 
fact, until the inventor was fully satisfied with its 
efficiency. 

Shortly afterwards M. Loth discovered that in the 
case of aviation at sea the total listening zone in the 
air above the submerged cable was three kilometres. 
It was this which suggested his second discovery, 
which arose from a further series of experiments on the 
problem of guiding the nocturnal flight of aeroplanes 
and airships. 

On the Villacoublay aviation ground is an old 
interred cable, formerly used for carrying an electric 
current, which zigzags no fewer than eight times and 
underlies much of the area of the ground. By means of 
this cable, after it had been put into a state of repair, 
M. Loth experimented with his receiving apparatus, 
installed first on Farman aeroplanes and afterwards 
on Nieuport machines, placed at his disposal by M. 
Léon Bazaine and the Nieuport Aeroplane Company. 
The inventor began by making a complete study of 
the magnetic field set up when an alternating current 
with a frequency of 600 per second was passed through 
the cable. This field was explored at great distances 
from the cable (at one time a distance of several 
kilometres, with the receiving apparatus on a motor- 
car), and often yard by yard. M. Loth also studied 
the exact form of the magnetic fields of the magnetos 
on his aeroplanes, which at first sight would appear 
to complicate the problem. 

This difficulty, however, was overcome, and the noises 
from the magnetos were almost entirely suppressed, 
and did not interfere with the reception of the waves 
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from the cable. He eliminated those noises by means 
of a small receiving frame placed near the magnetos. 
This small frame was so wound that, when it was placed 
in series with the more distant receiving frame, the 
currents induced in these two frames by the variable 
magnetic fields of the magnetos were annulled. 

The receiving frames are placed on the aeroplane 
much as they would be on the ship, and, to perfect 
reception through the telephones, the tuning, as in 
the case of the apparatus on board ships at sea, can 
be rendered sharper by mounting the apparatus on a 
resonator. When the aeroplane or airship has its 
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FIG. 2.—VERTICAI, OSCILLATING FRAME COMBINED WITH 
HORIZONTAL, FRAME, 


This suspension, with a universal joint, enables an observer to determine 
the position, as regards direction, of the source from which the electric 
waves emanate. 


axis parallel to the guiding-cable the longitudinal 
frame receives the maximum of waves, and the trans- 
verse the minimum. The opposite is true when the 
aeroplane is moving at right angles to the cable, that 
is to say, the longitudinal frame receives less and 
less as the aeroplane inclines towards the guiding- 
cable and none at all when the machine becomes 
perpendicular to it, and the transverse receives more 
and more as the axis of the aeroplane tends to be at 
tight angles to the guiding-cable and a maximum when 
it is travelling perpendicularly to it. 

The longitudinal and transversal frames may be 


replaced by two vertical frames placed at 45° to the 
axis Of the fuselage of the aeroplane. The horizontal 
frame receives when the aeroplane is influenced by the 
variable magnetic field of the guiding-cable, that is to 
say, when it is either near, or at a certain distance from, 
the cable, but reception is annulled with great clear- 
ness when the aeroplane passes right over the line. 
Inclination towards the left or right is obtained by 
placing the longitudinal and transversal frames in 
series successively and in two opposite ways. Instead 
of using the lateral frames, simply or in series, one can, 
when wishing to know when one is passing frcm the 
left to the right or from the right to the left of the cable, 
place the longitudinal and horizontal frames in series 
successively and in two opposite ways. Landing at 
aerodromes is effected by placing the transversal 
and horizontal frames in series in two successive and 
opposite ways. This same placing in series will indicate 
when the machine is flying horizontally, the ascending 
of the cable on the side of a mountain or its descent 
into a valley. And thus an aeroplane or a dirigible 
can rise or descend, following the same angle, without 
the necessity of visibility. 

Some results obtained by M. Loth may now be given. 
With the horizontal frame there was contact at a 
height of about three kilometres. Contact with the 
vertical frames took place at an altitude of two anda 
half kilometres. At a height of two kilometres one 
could hear on the whole of the receiving apparatus, 
and it was possible to guide the aeroplane without 
being troubled either by the noise on board or by the 
magnetos. At a height of one and a half kilometres 
reception of the waves was perfectly clear and even 
fairly loud. At an altitude of one kilometre it was 
loud. At 600 metres one could hear quite well even 
when the receivers were removed from the ears. At 
an altitude of two kilometres contact was obtained 
when over ground which was two kilometres distant 
from the cable; at a kilometre and a half the zone 
to which the waves from the guiding-cable extended 
was much greater; whilst at a kilometre the range 
was several kilometres. On the earth the range 
attained fifteen kilometres. 

It must be remembered that these are minimum 
results obtained with a chance cable of barely three 
kilometres in length and one making no fewer than 
eight turns. The longest straight portion is only half 
a kilometre. There can be no doubt that the results 
would be more striking if a normal cable of great length 
and without sharp twists were used. The intensity of 
the current in the cable varied from 4°2 to 2°8 amperes. 

In practice it is suggested that aeroplanes following 
the cable in one direction would fly at from goo to 
1,000 metres altitude, with freedom to manceuvre 
either to the right or the left, whilst those flying in 
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the opposite direction would fly at an altitude of not 
less than 1,100 metres, with the same liberty in 
manceuvring. For landing each aerodrome would be 
supplied with cables arranged like the radii of a circle 
formed by a cable surrounding the aerodrome; this 
would enable the aeroplanes to alight facing the wind 


always. 


Ancient Warfare in 


India 
By Sirdar Ikbal Ali Shah, F.R.G.S. 


THE art of war was quite as closely studied in ancient 
India as it is in the highest military circles to-day. 
The moral codes of the sacred books called the Castras} 
led to the varying principles of warfare. In one of 
these we are told that war is a necessary evil, the sole 
alternative to be adopted upon the breakdown of 
diplomacy. The life of the warrior was regarded in 
old India as one which was highly pleasing to the 
gods. ‘“‘A hero,” says the author of Agnipuran, 
‘“enjoys the pleasure of life by victory, or conquers 
heaven by death. A soldier cannot better requite 
the debts of his sovereign than by sacrificing his life in 
battle for his sake. A soldier cannot wish for a happier 
end than death in battle. Death in battle is the 
happiest of all austerities and of all sin-expiating 
penances prescribed for a soldier. The soldier who 
deserts his comrades or who flies from the battle-field 
incurs the sin of killing a Brahman, and the gods for- 
sake such a vile coward. The soldier who prefers 
death to defeat and thinks it more honourable to die 


1 The Cdstras, sacred books of the Hindus, were prob- 
ably written during the second to third centuries B.c.; and 
the information in this article is mainly collected from two sets 
of these writings, the Dharmacastras and the Arthacgdstras. The 
former are very early metrical law-books, written in classical 
Sanskrit, and probably based on lost Cdstra collections of the 
Vedic School. They include the writings of Manu, Smitris, 
and Rajdharma, allof which advocate high ethical standards of 
life and conduct. The latter set, which were also written in 
Sanskrit, embrace amongst others the writings of Bharia, 
Sukvanitt, the work of Sukracharya, a great Hindu sage and 
philosopher of the second century B.c., and the Kamandikiya, 
the work of the celebrated Kamandiki, a religious writer of the 
same age as Sukracharya; and lastly Agnipuran, one of the 
most ancient religious treatises of the Hindus, dating from 
about the fifth or sixth century B.c. These works advocate 
more practical, and far less idealistic methods of life and 


conduct. 


in the front acquires a merit of a thousand horse 
sacrifices. ”’ 

The early hymns of the Rig-Veda,’ one of the four 
holy books of the Hindus, those strange relics of the 
infancy of the Aryan races, contain prayers to Indra, 
the god of firmament and of rain, for success over the 
enemy, ‘the dense, devilish heathen hordes of the 
aborigines of India.’’ The rewards of a good woman 
by the gods was a warrior son, a sword-hero who would 
rejoice her heart. It was not until the differentiation 
into castes of the Indian races, which occurred soon 
after the Aryan settlement, that the profession of arms 
became the preserve of a special section of society, a 
developed chivalry, the Kshatriya.* The old books, 
notably the Sukraniti and Kamandikiya, which are 
amongst the works of great celebrity, speak of Brahman 
generals and commanders who won glorious victories, 
so that it was not regarded as improper for a devotee 
of that exalted cult to be also a soldier. 

This notwithstanding, the Smuiris, sacred writings 
of equally good repute, discouraged recourse to arms 
except as a last expedient. The waging of war for the 
acquisition of territory was regarded as wrongful, and 
a victory gained in battle was thought inferior to a 
diplomatic triumph. On the other hand, the Avtha- 
castras, or the books that preach profit rather than 
virtue, were consistent advocates of the prosecution 
of warfare for the purpose of gain. Only let a monarch 
be strong enough and sure enough of success, and then, 
they advocated, he was foolish if he did not make an 
effort to attack the possessions of his neighbours. <A 
foe must not be allowed to exist in a state of content- 
ment, but must constantly be harassed until thoroughly 
beaten and broken. To trust a foe who was not com- 
pletely crushed was to trust a cobra half-beaten. But 
he who was beneath the yoke of another should strive 
constantly to throw it off by every means in his 
power, 

The necessity for large sums of money to carry on a 
successful campaign was touched upon in the ancient 
writings. A hymn in the Rig-Veda asked the god Indra 
to bestow sufficient wealth to maintain a large army. 
During war a king might requisition money and public 
property from his subjects, and it was the duty of a 
loyal subject not to object to such a proceeding, 

One of the chief duties of a king was to spend con- 


* The fig-Veda, a work in Sanskrit language, is a folk-song 
and a remarkable literary remnant of the early Aryan settle- 
ments in the Punjab. Many Hindus believe that it dates from 
the fourth century B.c. at the latest. European scholars have 
computed from astronomical dates that part of its composition 
was going on about 1400 B.c, The Hig-Veda is not a Castra., 

* There are four chief castes amongst the Hindus: the 
Brahman, the priestly class; the Kshatriyas, the military 
class; the Vaish, tradesmen and petty individuals of society ; 
the Shudras, the menial class. 
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siderable sums upon the building of forts in strong 
strategic positions. These were to be places of refuge 
for his people in time of war and bases for military 
operations. Fortified places were to have their quota 
of all castes, but especially of the commercial and 
servile classes, in order that these might enhance the 
value of the surrounding country. ‘‘ An archer within 
a fort,’ wrote Sukracharya, “‘ is worth a hundred out- 
side the walls.’’ A fort which was not strongly equipped 
and well supplied became a source of danger rather 
than protection. 

Two kinds of fortification were specified, natural 
and artificial ; the former, those afforded by the con- 
figuration of the country, the latter, erections of 
obstacles. In the early writings of Manu, Bharta, etc., 
natural fortifications only were considered ; the later 
books, such as Sukvaniti and Agnipuran, treat of both. 
Six kinds of natural fortifications were alluded to in 
the later books: plains or deserts surrounding the 
royal city or fort, in which invaders would be unable 
to find sufficient sustenance for their men ; plains full 
of pits and holes, impassable by cavalry or cars ; 
marshes ; watery tracts; bushes; forests. A district 
surrounded by strong allies was also regarded as a useful 
fortification, and if mountains had to take the place of 
friends, so much the better, as they could not prove 
treacherous. The country in which a king proposed 
to reside and surround himself with defences should 
have plenty of food-stuff, and its water-supply should 
not depend upon the rainfall alone. “‘ Forts,’’ says a 
hymn in Agnipuran, “ must be built on hills or in forests 
or in deserts or vast plains.’’ Detailed instructions as 
to the manner of their erection are to be found in 
Sukraniti, “ Forts,’”’ says this book, “‘ are to be sur- 
rounded by a moat filled with water, in which croco- 
diles and sharks shall swim, and their towers must be 
well equipped with weapons.” 

Sukracharya laid down the qualities and the strength 
of an army. It consisted, according to his book, first 
of the Mula, or fully trained and veteran troops, and the 
Sadyaska, or recruits. The latter were divided into 
‘heroic ’’ and “ unheroic,” the first category being 
further subdivided into trained and untrained, and 
the second category into ‘“‘ those that deserted from the 
enemy ' and ‘“ those weaned over from the enemy.”’ 
Kamandikiya enumerated the order of troops for battle 
as follows: the Mula, the mercenaries, the volunteers, 
the allies, those who had deserted from the enemy, and 
the “forest tribes.” The responsible positions and 
most arduous fighting were allotted to the Mula, who 
played much the same réle as that of the German 
sturmtruppen and the Italian avditi in the late war. 

The four branches, or units, of the military service 
were Clearly defined. These were cavalry, infantry, 
car-warriors, and elephant-men. There were also 


reserves and munition-carriers, whose duty it was to 
Carry weapons and stores to the fighting-line, as also 
to remove the wounded from the front to the base 
hospitals. The proportion in which the several units 
stood towards one another was curious, as it was cal- 
culated on what is known as Patthisystem. Ten being 
recognised as a convenient number, the proportions of 
the numbers of each fighting arm were based thereon. 
Pattht signifies the formula of I: 1:3:5, and, to 
explain it further, it stands for one elephant, one car, 
three horsemen, and five foot-soldiers. The unit of 
calculation was 21,870. Thus in a satisfactory army 
there were as many as 21,870 elephants, 21,870 cars, 
65,610 horsemen, and 109,350 infantry. Elephants 
and guns were regarded as of equal value. ‘“‘ One 
elephant, duly trained in the way of warfare and 
ridden by a skilful hero,’’ was considered capable of 
slaying six thousand horses (in Kamandtkiya, xv). 

But all these four units were, as a rule, not employed 
in one and the same campaign, the nature of the 
country, as well as the season of the year, dicta- 
ting those which should be used. In rough country 
infantry was considered much more useful than any 
other unit, and elephants could not be taken through 
country where there was little water, or the trees of the 
type which would serve for their food were scarce. 
Chariots and cavalry could only be employed in hot 
or cold weather, while in the rainy season only the 
elephants could be used. 

The duties of the various units were in elaborate 
detail. Infantry were employed to clear paths and 
roads, guard the lines of communication, procure water 
for the army, and remove wounded to a place of safety. 
Chief amongst the infantry were the swordsmen, whose 
duty it was to defend the main body of the army 
against any attacks directed against it. Archers were 
included among foot-soldiers, and engaged the enemy 
at long ranges. Charioteers harassed the rear of the 
enemy's forces and carried the wounded off the field. 
Cavalry was used to guard and supervise transport 
and commissariat, cover the rear of a retreating army, 
carry despatches and pursue a beaten enemy. The 
elephant corps carried out the duties allotted to the 
modern tanks, being chiefly used for breaking down the 
first line of the enemy's forces, for shattering the 
formation of battalions or phalanxes, and even for 
demolishing walls and towers. It headed the army 
on the march, acting as a pioneer body, and recon- 
noitred forests, while under its sheltering screen broken 
columns or regiments re-formed. 

Weapons were divided into two classes: 
missiles ; and Sastra, hand weapons with a cutting 
edge. To the former variety of arms a supernatural 
origin was accorded, so that the bows and firearms 
were called ‘“‘ magical bolts.”’ Firearms were divided 
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into muskets and artillery, the latter carried on the 
backs of draught animals. It is strange to find cannon 
and gunpowder alluded to in these venerable books, 
and this upholds the theory that such weapons of pre- 
cision were originally invented in the East. Gun- 
powder, so they instructed, was to be prepared from 
five parts of nitre and one part each of sulphur and 
charcoal. Cannon was principally used for bombard- 
ment of fortified positions, and for demoralising rather 
than killing the enemy. Bows and arrows were 
evidently not regarded with that respect which they 
gained in ancient England, and which made the English 
archer’s name so terrible in France and Scotland. On 
the other hand, the sword was greatly depended upon as 
a weapon useful for close combat and capable of being 
wielded more skilfully than the battle-axe, and swords- 
men, it was advised, should be let loose on the enemy 
towards the conclusion of the battle, to decide the 
issues of the day. Metal armour was recommended 
for the protection of troops, and leather armour for the 
protection of horses and elephants. 

The Arthacastras urged that, once war had been 
decided on, measures should be taken to arouse 
rebellion in the enemy’s territory, and that his officers 
should be bribed and “‘ vain promises ’’ made to them. 
His supplies should be exhausted by every means, 
and he should be worn down by chicanery and treachery. 
The army should not rely on supplies on the route to 
the enemy's country, but should carry a sufficiently 
large amount of provisions on specially selected pack 
animals. Nor should skilful physicians and an 
adequate supply of drugs and medicines be forgotten. 
The Dharmacastras instructed that fitting respect and 
sacrifice should be paid to the guardian deities of the 
region through which the invading army passed, nor 
should the population of the country be in any way 
molested. Villages on the high-roads might, however, 
be destroyed by defending forces, lest they afforded 
shelter and supplies to the enemy, and all stores of, 
grain gathered to a safe place. Defending forces were 
also admonished to destroy bridges, keep a vigilant 
guard over mountain passes, and poison the wells in 
outlying districts. 

An army on the march was disposed as follows : 
The king, with the treasury and women, was placed in 
the middle of the forces ; the flanks of the army were 
guarded by cavalry and chariots, with elephants and 
scouts on the extreme outside. In actual battle the 
forces were arranged in such a manner that they might 
readily assist one another. Thus a horseman was 
placed at an interval of every third foot-soldier, and an 
elephant or chariot at an interval of every five. Four 
infantrymen guarded each elephant, four horsemen a 
chariot, four swordsmen defended a horseman, and four 
archers a shield-bearer. The van consisted of the 


flower of the army, but the importance of the rear- 
guard was never neglected. The swordsmen occupied 
the most advanced positions, and after them came the 
archers, cavalry, chariots, and elephants in the order 
named. The general took up a position beside the 
standard or nucleus of the army, the king remaining in 
the rear, whence he could encourage his men, and rally 
round him any broken division. But he was not 
expected to venture into the fighting-line, as his death 
meant annihilation and defeat for his whole army. 
The longer the front the better, since only by the aid 
of an extended front could successful flanking move- 
ments be made. 

Agnipuran gives an interesting account of the 
various V yuhas, or battle-formations. An army drawn 
up in a Vyuha was divided into five parts: two wings, 
two sides to protect the wings, and the main body 
including the nucleus. Of these not more than two 
divisions might be brought into action at one and the 
same time. The disposition of the Vyuha was based 
upon the principle of arranging the different arms in 
such a manner as to form the best possible defence 
consistent with the position in which the army found 
itself, and according as to whether danger was antici- 
pated on the front, the wings, or on all sides. 

For strictly defensive warfare the leading of small 
guerrilla parties against the enemy’s weak points was 
recommended. The plan of attack against an army 
of equal forces consisted of an attempt, either to envelop 
its flanks, or to cut its forces into two by driving a 
wedge through its centre. Ruse and ambush were also 
part of the tactical scheme of attack. Methods of 
fighting were, indeed, divided into two kinds, Dhar- 
mayuddha, or fair fighting, and Kuttayuddha, or unfair 
fighting. In the former unfair weapons, or weapons 
such as would inflict unnecessary pain, pursuit of the 
wounded or beaten, attack on the unprotected, neutrals, 
or an enemy in the act of surrendering, or camp- 
followers, were not permitted. The priest, and the 
artist too, were to be protected in the event of a city 
being taken by the conqueror, and had to be held in all 
honour ; the families of the slain soldiers who belonged 
to the enemy’s forces had to be pensioned; and the 
customs of a defeated people recognised and maintained. 
The methods of Kuttayuddha were much less fre- 
quently resorted to. 

These are not the sentiments of barbarians, but of an 
advanced and enlightened society, in which war was 
regarded as a necessary evil rather than as an essential 
to existence. That the whole art of warfare was 
carefully studied is plain from what has gone before. 
Serious thought was manifestly lavished even upon the 
smallest detail, and it is evident that in India during 
the period 1400-800 B.c. the military art was as 
closely attended to as it was later at Rome or Athens. 
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Reviews of Books 


SOME BOOKS ON PHYSICS 


(a) What ts Science ? 
(Methuen, 5s.) 


(b) Atomic Theories. By 


12s. 6d.) 


(c) Fifty Years of Electricity. By J. A. Fleming, D.Sc,, 
F.R.S. (The Wireless Press, 30s.) 


(a) Dr. Norman Campbell has written this book with 
the hope of encouraging the study of science in the classes 
of the Workers’ Educational Association. His object 
has been to explain what are the aims and objects of 
science, and what kind of satisfaction can be derived from 
its study. He has aimed at drawing attention to those 
aspects of its more abstruse departments which may 
be expected to appeal to men and women of wide intel- 
lectual sympathies. The chapter headings are: Two 
Aspects of Science; Science and Nature; The Laws 
of Science; The Discovery of Laws; The Explanation 
of Laws; Measurement; Numerical Laws and the use of 
Mathematics in Science ; and The Applications of Science. 
These should give a reader an idea of the contents. 

This is a valuable book, and much of the value lies in 
the exposition, which is simple, scientific, and eminently 
sane. Dr. Campbell has written a book which makes a 
subject, by no means a simple one, not only intelligible, but 
really interesting and even fascinating, and this he has 
done in simple English without employing mathematics 
or technical expressions. Few books have come to my 
notice which can be recommended to the reader more 
whole-heartedly than this one. 


By NORMAN CAMPBELL, Sc.D. 


F. H. Lorinc. (Methuen, 


(6) The greater part of Mr. Loring’s book deals with 
subjects too specialised in character to be followed except 
in outline by readers of this journal, but as it is the first 
book to deal comprehensively with the newer subjects 
which are now engaging the attention of many of the 
present generation of scientists, it would not be right 
to pass it over in silence. 

The author has gathered together in book form the 
main facts and theories of the recent work on the atom 
associated with the names of Aston, Bohr, Bragg, Lang- 
muir, Planck, Rutherford, and J. J. Thomson. But it is 
a curious book. Many will find it a mine of information, 
but the illumination in the mine is curiously uneven, and 
it is essential that one should watch one’s step. The book 
suffers because the author has written necessarily from 
the point of view of a special reporter who tries to set 
down faithfully what he has heard or been told, instead 
of from that of one who is inside the subject, and who can 
Teally write about it critically. 

The subject at present is too unsettled to be described in a 
book ; moreover, it is too difficult for all but those who have 
taken their degree. Why, then, not wait for more tranquil 
times, and leave the research man to do until then what 
he is easily capable of doing, namely, to hunt up the 
necessary information in the original papers themselves ? 


The first four chapters deal with the atom, the nucleus, 
atomic weights, and isotopes; Chapter V with X-ray 
spectra; and Chapters VI and VII with radio-activity 
and crystal structure as clues to atomic structure. In 
Chapters VIII and IX are given accounts of Rutherford’s 
atom and the quantum theory ; and these lead logically 
to Chapter X, which discusses the Rutherford-Bohr atom. 
Six of the later chapters deal with the recent Lewis- 
Langmuir atomic theory, which was discussed at the British 
Association at Edinburgh. The book finishes up with 
accounts of atomic and solar energy, the magnetic pro- 
perties of the elements, and a series of appendices. 

The author has covered an enormous field, and has 
really shown great energy and enthusiasm, but many 
paragraphs appear as though they were the first draft 
and badly require rewriting. The arrangement of chap- 
ters is very poor, being in places “all anyhow.” The 
author, too, has a fondness for interpolating oddments of 
information that are irrelevant and unnecessary. One of 
the appendices, for example, explains the meaning of 
negative indices. Surely a reader who is capable of under- 
standing the Rutherford-Bohr atom, or of following the 
many explanations which Langmuir’s theory involves, 
need hardly be told or even reminded that 1o~* is the 
same as ‘oor ! 


(c) The Wireless Press are to be congratulated on 
publishing this large and handsome book on Applied 
Electricity by Professor J. A. Fleming. Its sub-title, 
the Memories of an Electrical Engineer, suggests a bio- 
graphical treatment, but the book is neither treatise nor 
biography, but one of those comprehensive accounts of 
a subject, written for the intelligent general reader, which 
a reviewer is delighted to welcome from an author com- 
petent both in knowledge and in exposition. . 

This book places before the reader a popular but 
careful and comprehensive view of the chief triumphs of 
applied electricity during the last half-century. This 
“fifty years of Europe” is the period of Dr. Fleming’s 
service in electricity. One chapter deals with the great 
improvements made in telegraphing and telephoning in 
the five decades, another with electric lighting, a third with 
electric cooking, heating, and furnaces, a fourth with 
power transmission, a fifth with wireless telegraphy and 
telephony, and so on for all the principal divisions of 
applied electricity. Even the theory is not overlooked, 
and an interesting chapter on the great strides made in 


that department of physics is included. : 
A. S. R. 


Prehistory : A Study of Early Cultures in Europe and the 
Mediterranean Basin. By M. C. Burkitt, M.A., 
F.G.S., with a short Preface by L’ABBE BREUIL, 
Professor at the Institute of Human Paleontology, 
Paris. (Cambridge University Press, 35s.) 


Mr. Burkitt has attempted to supply a need which every 
student of prehistoric archeology has long felt. Itisa 
remarkable fact that there should still be no modern book 
in the English language dealing with prehistoric archeology 
as a whole and written by one who has himself conducted 
researches in each department of it. Good and indis- 
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pensable as it is, and as it always will be, Dr. Rice-Holmes’ 


Ancient Britain is the nearest approach to the ideal; but 


it lacks, at any rate in its earlier chapters, the vision and 
mastery that come only from field work. Mr. Burkitt’s 
title covers the whole of prehistoric time, from the dawn 
right down to the end of the Bronze Age. But the author 
is obviously most interested in the later portion of the 
palzolithic period, and the chapters on Cave Art are 
by far the best. 

The general arrangement of the chapters is admirable. 
The author has the French love of classification, particu- 
larly in relation to chronology. Opposite the first page 
is a table of archzological divisions, showing their relation 
to the glacial periods. We do not agree with all Mr. 
Burkitt's equations, and we think he should have made it 
clear that they are still matters of controversy rather 
than universally accepted conclusions. But every reader 
will thank him for having the courage to record his own 
opinions in this irrevocable manner. 

The first four chapters clear the ground for the rest. 
The first (‘ Introduction”’) concludes with a tabular 
’ Brief Outline of the History of the Subject ”’ from 1690, 
when a drift-implement! was found near Gray’s Inn, to 
1915, when the Abbé Breuil “ studied the painted rock 
shelters at Almaden in the Spanish second style.” Pre- 
sumably Mr. Burkitt did not intend to do more than 
indicate a few landmarks in palzolithic research; but 
even so he cannot be excused for certain very serious 
omissions. One of these landmarks was the publication 
of Ancient Stone Implements by Sir John Evans ; another 
was the investigation of the Mousterian deposits at North- 
fleet by Mr. Reginald Smith, F.S.A., of the British 
Museum; a third was the foundation in 1908 of the 
Prehistoric Society of East Anglia, which is now, in the 
opinion of some, the liveliest and most important archzo- 
logical society in England. 

Chapter III, ‘‘ Man in Relation to Geology,”’ contains 
a very useful summary of the French and British evidence 
upon which any attempt at correlating palzolithic and 
glacial periods must be based, but as it involves theories 
and facts of a highly technical kind, it is not discussed 
here. 

Mr. Burkitt refers on p. 59 to Baron de Geer’s methods 
of dating the retreat of the ice-sheet in Scandinavia by 
counting each of the layers of sediment deposited during 
the summer thaw. “ By this means their total number 
can be obtained, which gives us the period taken by the 
ice to retreat from South Scandinavia to the north. 
The number is about 5,000, and therefore the retreat 
took about 5,000 years. Fortunately, these layers con- 
tinued to be deposited up in the north, in Lake Ragunda, 
from the moment that it was uncovered by the retreating 
ice. This lake was drained about the middle of the last 
century, and the number of layers there was about 7,000. 
The number of years, therefore, from our own day to the 
time when the ice was in South Scandinavia is 7,000 
+ 5,000 = 12,000 years.”” We quote this paragraph for 
the information of those who imagine that Baron de Geer’s 


+ An implement of the type associated with the River Drift 
gravels, 


chronology was not “‘ hitched on ”’ to the present ; though 
the title to one of his papers—‘* A Geochronology of the 
Last 12,000 Years ’’—should have made his position quite 
clear; and his results were provisionally accepted by a 
distinguished English geologist so long ago as IgII 
(Sollas, Ancient Hunters, 1911, Pp. 397). 

When we come to the close of the palzolithic period— 
the so-called Upper Palzolithic or Cave Period—we begin 
to become involved in such a maze of racial movements 
that we almost despair of reaching any certain conclusions. 
Broadly speaking, however, there seem to have been two 
main but intermittent streams of migration—from Africa 
northwards and from Eastern Europe and probably from 
Central and Northern Asia westwards. If this was so— 
and at certain periods it certainly was—we may recog- 
nise the earliest of these long familiar prehistoric migra- 
tions that were repeated in later times, as, for instance, 
in the invasion of Britain by the beaker-folk? and in the 
conquest of Spain by the Arabs. 

We do not think Mr. Burkitt has improved upon Dr. 
Osborn’s account of the late Palzolithic migrations, based 
largely upon the same documentary evidence as Mr. Bur- 
kitt has used. Tangled as the problem they present 
undoubtedly is, we think there is a valuable clue to its 
ultimate solution in the climatic changes which were 
taking place. The improvement of the climate which 
took place as the glaciers receded is naturally most familiar 
to us in North-west Europe, where it created a habitable 
country forman. But what was happening in the Sahara 
and inthe heartof Asia? Surelythe reverse. During the 
last great glacial period (say, 30,000 to 18,000 B.c.) the 
Sahara must have been a habitable—perhaps even a very 
desirable—region, fulfilling all the needs of Man the 
Hunter ; and its gradual desiccation must have meant a 
steady emigration northwards and southwards. According 
to Mr. Brooks,’ “ in the Lower Nile Valley the deposition 
of gravel ceased, and that of mud began, about 8,000 B.c., 
indicating that at that time the climate of North-east 
Africa reached its present state of dryness.’ In other 
words, the Sahara—at any rate, the Eastern Sahara—was 
formed between 18,000 and 8,000 B.c. Such archzo- 
logical evidence as we have fully bears out this hypothesis. 
Perhaps it was a later wave of the northward migration 
of Late Paleolithic times which brought the Mediterranean 
Race into these islands, and which scattered megalithic 
monuments along the whole Atlantic seaboard. It is, 
at any rate, very remarkable that we meet so early with 
the same puzzling contradictions as we find at the end of 
the Neolithic Age. It is difficult to account for the spor- 
adic roundheads* of the Upper Capsian period in the 
Tagus Valley and for the stray beakers found much later 
in South-east Spain and Sicily; but it is reasonable to 
suppose that not dissimilar causes have been at work to 


2 The beaker-folk, or round-headed people, who introduced 
the distinctive ceramic type known as the beaker into this 
country buring the Bronze Age. 

3 “The Evolution of Climate in North-west Europe,’’ by 
C. E. P. Brooks, M.Sc., F.R.Met.Soc., F.G.S., Quarterly 
Journal of the Royal Meteorological Society, vol. xlvii (July 
1911), No. 199. 

4 Occurrence of skulls of roundhead type. 
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produce such similar results. For the beaker-folk and 
roundhead type are both admittedly Central European 
types ; and at both periods the two occur as exceptional 
features in cultures with mainly southern affinities. 

The chief difficulty in tracing migrations by means of 
industrial types—always a dangerous proceeding when 
not checked at every point by anatomical evidence—lies 
in the difficulty of selecting the ‘“‘ key industries.”’ This 
is peculiarly difficult when dealing with the “ Azilian- 
Tardenoisean microlithic”’ industry, which ranges from 
South Africa to Scandinavia and from Cornwall to India. 
Only by a close study of selected unmixed type-stations 
can results of any ethnological value be obtained. The 
time is not yet ripe for generalities. 

Mr. Burkitt is seen at his best in his chapters on Art, 
though he is apt to wander off into too many fascinating 
side-issues. oO. G. S.C. 


ce 


(Since the above was written Prof. R. A. S. Macalister has 
published the first volume of his Textbook of Arch@ology 
(Cambridge University Press, 50s.), which promises fulfilment 
of our reviewer’s requirements.—ED. | 


A Study in Anthro- 
(Oxford : 


The Witch-Cult in Western Europe. 
pology. By MARGARET ALICE MURRAY. 
Clarendon Press, 16s.) 


This is, we believe, the most extensive study of the 
subject yet made by a British anthropologist. Black- 
magic and devil-worship have existed side by side with 
established religion from the dawn of history. One is apt, 
however, to imagine that such things did not hold a 
dangerous sway in Great Britain after the introduction 
of Christianity till the fifteenth century. Such is not the 
case, and the reasons why we hear so much of witches in 
the fifteenth, sixteenth, and seventeenth centuries is due 
to the destructive attention that post-Reformation 
England and Scotland bestowed upon them at this time. 
It is from the records of the vast number of trials of 
witches during this period that most of our information 
is gathered. 

Miss Murray has concentrated chiefly on the cult in 
Great Britain. In a masterly introduction she traces its 
origins to the ancient pre-Christian religion of Western 
Europe—a religion belonging to a race which “ had not 
reached the agricultural stage,’’ and whose deity either took 
the form of an animal, or of a man as in Italy, ‘‘ where he 
was called Janus or Dianus,’”’ in Southern France and in 
the English Midlands. In connection with the latter 
form it is significant that the feminine equivalent of the 
name Dianus, i.e. Diana, was throughout Europe given 
to the “‘ female deity or leader of the so-called Witches.”’ 
The authoress outlines the festivals, organisation, con- 
nection with fairies, and the religious ceremonies of this 


‘Dianic cult, as she names it, and proceeds in Chapter I to 


illustrate how strongly it existed in England for many 
centuries after Augustine’s mission and long after the 
country had been Christianised. 

In the subsequent chapters a more fully detailed 
account is presented of the God, Admission Ceremonies, 
The Assemblies, The Rites, The Organisation, and The 
Familiars and Transformation, while some interesting 


appendices are added, including notes on fairies and 
witches, the trial of Joan of Arc, and a note by Professor 
A. J. Clark on ointments used by witches for the purpose 
of flying. One of these ointments contained both aconite 
and belladonna. With regard to this preparation Professor 
Clark says: “ Irregular action of the heart in a person 
falling asleep produces the well-known sensation of sud- 
denly falling through space, and it seems quite possible 
that the combination of a delirifacient like belladonna 
with a drug producing irregular action of the heart like 
aconite might produce the sensation of flying.” 

We wish that we had more space in which to review 
and extract illustrations from the mine of information 
contained in this book. It should find a place on the 
shelves of anthropologists, psychologists, and, last but not 
least, novelists who are in need of “‘ atmospheric ”’ details 


for medieval and supernatural stories. 
E. L. 


Correspondence 


PRIMITIVE ARCHITECTURAL CANONS 


To the Editor of DISCOVERY 

SIR, 

There can be no doubt that the proportions of 
primitive architecture were worked out on systematic 
lines, and probably with the aid of such figures as those 
suggested by Mr. Bowes in your January number. 

I have made many attempts to get results in this 
connection, but have always been checked, firstly by the 
difficulty of getting exact data, and secondly by the ease 
with which apparent solutions can be found. There are 
many possible unitary figures, but even if we restrict 
ourselves to the four mentioned by Mr. Bowes, very slight 


A. 





‘B 


errors in the plan under investigation may lead us to wrong 
conclusions. This difficulty is illustrated by the attached 
diagram, which gives the four figures superimposed. It 
will be clear that any rectangular cells whose corners lie 
somewhere between the points A and B will in a large 
number of cases approximate very closely to one of the 
‘unitary figures.” When, in addition, we remember 
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that the old builders may have set out their work on the 
outside face, the centre, or the inside face of the containing 
wall, we realise that the chances of correspondence may 
be greatly increased since we have a choice of three 
slightly varying rectangles upon which we may apply 
our unit figures. 

As an example of the second difficulty, we may take 
the “ King’s Chamber” in the Great Pyramid, where 
there is no question of a containing wall. Here, on the 
basis of the figures given—length 34 feet, height 19 feet, 
and width 17 feet—the floor embraces two squares of 17 
feet and the height is almost exactly equal to half the full 
diagonal on plan. 

This solution seems simpler than that suggested in the 
article, if we think in terms of practical building. Yet, 
without further proof from the Pyramid as a whole and 
from other examples, one cannot feel convinced that the 
builders consciously adopted either this or Mr. Bowes’ 
unit for fixing the height. If we seek to find a key to the 
setting out of symbolic architecture, we must look for a 
system which pervades the structure as a whole in much 
the same way as engineering formule to-day are applied 
throughout a great bridge. 

It cannot be enough to rest content with the discovery 
of isolated correspondences, many of which will naturally 


turn up in any series of complex buildings. 
Yours, etc., 


F. C. MEARS. 
THE COLLEGE OF ART, 
EDINBURGH. 
December 1921. 


Io the Editor of DiscovERY 

SIR, 

I am glad to have had the opportunity of seeing 
the remarks of Mr. Mears, and wish to express my agree- 
ment with him in his plea for caution in accepting results 
which may possibly be due only to coincidence or incorrect 
data. The difficulty in obtaining reliable data is a very 
real one, and in investigating plans it is easy to be led astray 
by the choice of a wrong unitary figure. It is for this 
reason that I have confined myself to instances where 
measured dimensions are obtainable. The geometrical 
examination of a plan is a useful preliminary measure in 
the search for the type of unit, but the true test is the 
agreement of the calculated results with recorded measure- 
ments. 

The diagram of four rectangles derived from different 
units, as drawn by Mr. Mears with their edges overlapping 
on all sides, minimises the real differences in size. It is 
not thus that one would compare the sizes of four envelopes 
or playing cards. Instead of trusting to the drawn 
figures it is safer to use the calculated proportions. For 
the rectangles formed from the four unitary figures 
named by Mr. Mears the ratios of width to length are as 


below : 


3-4.5 - : I to 1°333 

Diagonal of square a oes 

Vesica Piscis ' by Sa 
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Double Square : ' ar 


With these ratios it is easy to investigate the measured 
dimensions. Agreement with dimensions, however, as 
Mr. Mears justly points out, may be merely due to coin- 
cidence. Corroborative arguments are desirable, and 
guidance in this direction may be found in matters which 
I have refrained from introducing—I refer to considera- 
tions derived from history, religion, tradition, mythology, 
and symbolism—in fact, from the sense of general fitness 
in the result. For example, Mr. Mears points out that 
‘the height of the King’s Chamber is almost exactly half 
the diagonal of the plan,” the plan being a double square. 
This is mathematically correct, but the relation does not 
suggest any meaning or any reason for its presence. Also, 
it is not known to occur elsewhere. The 3.4.5 triangle, 
on the other hand, was intimately bound up with Egyptian 
In religion its three sides were associated 


art and thought. 
It was known 


with the trinity of Isis, Osiris, and Horus. 
as a practical expedient to their land-surveyors and archi- 
tects from time immemorial, and in all likelihood they were 
acquainted with certain recondite uses of the triangle 
which, although they have. been made public in the last 
‘few years, may still be said to be almost unknown to our 
age. One of the angles derived from it stands openly 
displayed in the slopes of neighbouring pyramids. The 
3.4.5 triangle seems a particularly fitting symbol to be 
embodied in the King’s Chamber, and until a_ better 
solution presents itself, I think we may leave it to occupy 
the position it now fills so adequately and unobtrusively. 
Yours, etc., 
ARTHUR BOWES. 


WARGRAVE, 
NEWTON-LE-WILLOWS (LANCS). 
January 1922. 


UNEMPLOYMENT 
To the Editor of DISCOVERY 
SIR, 

Simply because I emphasised the fact that technical 
knowledge is very advantageous in the successful captaincy 
of a businesss enterprise, it by no means follows that I 
ignore the value of business capacity as regards the 
disposal of the goods produced, and general organisation, 
etc. I simply argue that it is possible to find men who 
possess both qualifications, even amongst those who have 
not the necessary capital at their command. I should like 
to mention also, as a reminder, the cases of large businesses 
which have originated from small‘ one-man undertakings ”’ 
—Messrs. Lipton, for instance. Apparently, Professor 
Knoop has in mind, chiefly, the case of large engineering 
and ‘shipbuilding enterprises, whereas I, perhaps, was 
thinking more particularly of those industries where hand- 
made (or hand-finished) goods of original design, superior 
craftsmanship, or introducing new inventions, have, 
even at the present day, a chance of competing with 
vulgar and flimsy machine “ mass” production wnen the 
higher priced articles are concerned. 

As regards the ‘“‘economies”’ of large-scale produc- 
tion, in many cases the consumer never gets the benefit, 
because, the larger and fewer the business concerns are, 
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the better chance there is of forming a “ ring ”’ to inflate 
prices, and even where this is not so, the percentage is 
so small that it only benefits those people who are highly 
delighted at saving a halfpenny on an expenditure of 
about half a crown. 
Yours, etc., 

GEO. MCLAGGAN. 
39 Morris Roap, 
LEWES, SUSSEX. 
January 1922. 


To the Editor of DISCOVERY 

SIR, 

Professor Knoop’s article summed up very well 
the main causes of unemployment, except that, like 
other economists, he left out the one which one thinks 
should most readily occur to a contributor to DISCOVERY. 
That is the demonstrable fact that unemployment is 
an inherent condition of the existing method of produc- 
tion. I am not attacking that method; it may, or may 
not, be the best we can use at present, but we should, at 
least in a scientific journal, analyse the method, and see 
whether it is reconcilable with the full employment of 
wage-earning workmen. 

In a manufacturing country like ours the incentive to 
production is profit. ‘“‘ Can I see a profit in it ?”’ is the 
question upon which hangs the establishment or continu- 
ance of a business which involves the employment of 
“hands.” If, after all expenses are paid, the article 
produced costs me a pound, and I can sell it for twenty- 
one shillings, well ; if not, I invest my capital elsewhere. 

Now this implies that, when the article has been pro- 
duced and placed on the market, the wages paid—directly 
and indirectly—for its production will purchase only 37 
of the article. They cannot purchase the whole of it if 
there is to be a profit. One twenty-first (#:) of its value 
goes to the man who finds the money. What does he do 
with it ? 

If he consumes it, all may be well; but on the whole he 
doesn’t. At least a part of it accumulates, keeps on 
accumulating. It must, seeing that there is no possible 
purchaser of it. Week by week, month by month, the 
product and the purchasing power continue as 21 to 20, 
and the accumulation of unsaleable products goes on. 

But it is of no use paying for the production of new 
goods while we have these old ones on our hands. Evidently 
common sense directs us to curtail new production for 
a time until the accumulated goods have been sold. 
And there is your unemployment—your inevitable 
unemployment. The ignorance, selfishness, and credulity 
of men, both operators and employers, may be trusted to 
increase this inevitable amount; but to say, as Mr. Ellis 
Barker does, that “‘ there need not be any unemploy- 
ment in this country,”’ displays a want of understanding 
concerning the capitalistic, sale-and-purchase-of-labour 
system of production. 

Yours, etc., 
E. BILton, 


January 1922. 


To the Editor of DISCOVERY 

SIR, 

Mr. McLaggan is quite right in pointing out that 
many big businesses, such as Messrs. Lipton and Messrs. 
Lever Bros., have developed from small beginnings, if 
not actually from “‘ one-man undertakings,” but in these 
cases the necessary capital has been raised by converting 
the private undertakings into limited liability companies 
and inviting the public to subscribe for shares on the 
strength of the financial record of the firms. So far as 
the economies of large-scale production are concerned, I 
think that Mr. McLaggan underestimates them; the 
difference in price between a machine-made watch and a 
hand-made watch is much greater than a halfpenny in 
every half-crown. In the case of a few articles, a “ ring”’ 
of big manufacturers may succeed in retaining for them- 
selves many of the financial benefits of large-scale pro- 
duction, but that is probably the exception rather than 
the rule. In most industries there is keen competition 
between big producers at home and abroad. 

With regard to Mr. Bilton’s argument, it does not appear 
to be quite sound. It rests on the assumption that money 
is not actually spent, if it is received by a business man 
who does not lay it out on the purchase of necessaries, 
comforts, and luxuries for his immediate use, but saves 
and accumulates it. As a matter of fact, unless the 
business man hoards his savings, which is unlikely, they 
will be spent, directly or indirectly, in one way or another ; 
e.g. (I) on buying new machinery, etc., for his works, 
with a view to extensions ; or (2) on subscribing for new 
issues of governments or companies, which in due course 
use the money for the purchase of goods or services ; 
or (3) on making a deposit at his bank, in which case the 
bank will employ the money in financing industry and 
trade, and the manufacturers and traders will use it for 
making purchases. Money that is “‘saved”’ is not a 
cause of unemployment. 

Yours, etc., 
DouGLas KNOOP. 
THE UNIVERSITY, 
SHEFFIELD. 
January 1922. 


RACIAL INTERMARRIAGE 
To the Editor of DIscovERY 
DEAR SIR, 

I should be very much obliged if you would let me 
know of an article, pamphlet, or short book dealing 
with the effects of the intermarriage of Europeans and 
Asiatics, and of Europeans and Africans. 

Yours etc., 
GIRTON COLLEGE, (Miss) E. M. RUTHBINTER. 
CAMBRIDGE. 
November 1921. 


(Notwithstanding the frequent references in popular 
literature to the character of the offspring of racial crosses, 
and, in particular, of crosses between civilised and back- 
ward races, little attention has been given to the 
scientific study of the mental and physical characters 
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of human cross-breeds. Professor K. Pearson published 
a short paper on the colour of crosses between negro and 
white in Bimetrika, vol. vi, 1909, pp. 348 sqq., and a study 
of Franco-Tonkinese crosses was published by Bonifacy 
in the Bul. Mem. Soc. d Anthropologie, Paris, series 6, 
vol. i, 1910, pp. 607 sqq. The Germans before the war 
also devoted some attention to the question in their 
colonies in S.W. Africa. In the United States, the litera- 
ture on the colour question deals with this point on the 
basis of impression rather than accurate observation, and 
is not unaffected by prejudices on one side or the other. 
Dr. Hrdlicka, of the Bureau of Ethnology, was requested 
by the Government some years ago to examine anthropo- 
logically claimants to reservation lands on the ground 
of Indian descent, but I am not aware how far his 
investigations went or whether the results were pub- 
lished.—E. N. FALLAIZE.] 
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Books Received 


(Mention in this column does not preclude a review.) 
ANTHROPOLOGY 


A Collection of Folk 
With Introduction by 
(Benn Brothers, 


Ancient Tales from Many Lands. 
Stories. By R. H. FLEMING. 
ProF. H. J. FLEuRE. Illustrated. 
Ltd., tos. 6d.) 
the Edge of the Primeval Forest. Experiences and 
Observations of a Doctor in Equatorial Africa. By 
PrRoF. ALBERT SCHWEITZER. Translated by Cu. 
TH. CAMPION. Illustrated. (A. and C. Black, Ltd., 


6s.) 


POLITICS AND ECONOMICS 


A Revision of the Treaty. By JOHN MAYNARD KEYNEs, 
C.B. (Macmillan & Co., Ltd., 7s. 6d.) 

Common-sensé Economics. By L. LE MESURIER. 
Murray, 6s.) 

The New World. Problems in Political Geography. By 
IsAIAH BowMan, Ph.D. Illustrated. (George G. 
Harrap & Co., Ltd., 21s.) 


(John 


PSYCHOLOGY 


By Dr. W. STEKEL. Translated by 
(Kegan Paul, Trench, Trubner & 


Disguises of Love. 
ROSALIE GABLER., 
Co., Ltd., 6s. 6d.) 

Instinct and the Unconscious. By W. H.R. RIvers, M.D., 
etc. 2nd Edition. (Cambridge University Press, 
16s.) 

The Technique of Psycho-analysis. By Davin Forsytu, 
M.D., etc. (Kegan Paul, Trench, Trubner & Co., 
Ltd, 5s.) 

The Evolution of Consciousness. 
(T. Fisher Unwin, Ltd., 15s.) 


By A. Wyatt TILsy. 


SCIENCE 


Indian Science Congress Handbook. (Printed for Ninth 
Indian Science Congress, Jan.—Feb. 1922, by the 
Madras Diocesan Press.) 


By VICTOR VON RICHTER. Vol. ii, 
Translated 
(Kegan 


Organic Chemistry. 
Chemistry of the Carbocyclic Compounds. 
by E. E. Fournier D’ALBE, D.Sc., etc. 
Paul, Trench, Trubner & Co., Ltd., 35s.) 


A Course of Practical Organic Chemistry. By T. SLATER 
Price, D.Sc., Ph,D., and DouGLas F. Twiss, D.Sc., 
F.I.C. 3rd Edition. (Longmans, Green & Co., 
6s. 6d.) 

A new edition of a useful laboratory manual. 


Edited by GEORGE 
Chemistry, 


Cassell’s Library of Applied Science. 
THOMPSON and GEORGE H. LESLIE, B.Sc. 
Part 1, 2s.; Heat, Part I, 2s. 


These books are “ popular” in a good sense, intelli- 
gently and interestingly written and well illustrated. 
They contain little theory and no experimental work, and 
so are intended, not for the school-boy or student who 
wishes to pass examinations in these subjects, but for the 
intelligent reader whose main interests and studies lie 
elsewhere. They give final results, and describe how all 
the most interesting things in life work, are done, or are 
manufactured. 


An Introduction to Engineering Drawing. By J. DUNCAN, 
M.I.Mech.E. (Macmillan & Co., Ltd., 4s.) 


A new volume in the Life and Work Series of textbooks 


published to meet the needs of advanced study in elemen- 
tary schools demanded by the Education Act of 1918. 


Anthropological Essays. By F. P. 
(Longmans, Green & Co., 7s. 6d.) 


Diet and Race. 
Armitage, M.A. 
Three essays—on Diet and Physique, Diet and Colour, 
and Diet and Cranial Form—by the Director of Education 
for Leicester. In the second essay the author advances 
the view that the presence of common salt in the blood 
retards or prevents the deposit of pigment. 
DINGLE, B.Sc. 


Relativity for All. By HERBERT 


(Methuen, 2s.) 

But relativity is vot for all. Mr. Dingle’s exposition is 
short and clear, and the book is cheap, but better for those | 
able to follow it are the fuller and more general accounts © 
given in Einstein’s own book, and in one edited by Mr. 7 
Bird of the Scientific American, 





THE author of New Light on the Silver Age of Hellas, which q 
appeared in the January number, requests us to state that ~ 
the name of Menander’s play at the bottom of the first 7 
column, p. 9, should have been given by him as The © 
Arbitrants. : 





